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PART I: DECLARATION

1.1 Site Name and Location

Allied Paper, IncTPortage Creek/Kalamazoo River Superfund Site
Willow Boulevard/A-Site Landfill, Operable Unit 2
CERCLIS ED: MDD006007306
Business 1-94 and Highway M-96 (King Highway)
Kalamazoo Township, Michigan 49048

1.2 Statement of Basis and Purpose

This decision document presents the selected remedy for the Willow Boulevard/A-Site Landfill
Operable Unit (OU2) located in Kalamazoo Township, Michigan. OU2 is one of four landfills
associated with the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Site).
The remedy for OU2 was chosen in accordance with the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the Administrative Record file for OU2.

The State of Michigan, acting through the Michigan Department of Environmental Quality
(MDEQ), concurs with the selected remedy.

1.3 Assessment of the Site

The response action selected in this Record of Decision (ROD) is necessary to protect the public
health or welfare or the environment from actual or threatened releases of hazardous substances
into the environment.

1.4 Description of the Selected Remedy

The remedial action for OU2 addresses papermaking residual, soil, and sediment contaminated
with polychlorinated biphenyls (PCBs). To eliminate the risk associated with exposure to PCBs,
contaminated residual, soil, and sediment (herein referred to as "PCB-contaminated material")
will be excavated from areas located outside the OU2 landfill boundary, consolidated with
existing A-Site residuals, and contained under an engineered cover (cap). The sheet pile wall at
the A-Site Landfill will remain in place. At the Willow Boulevard Landfill, the north side of the
landfill will be excavated to create a "setback" from the Kalamazoo River. The excavated area
will be backfilled with clean soil (augmented with organic substrate and plant materials) to create
a new ecologically friendly dike. The dike will physically separate the landfill from the
Kalamazoo River, thereby reducing the potential for PCB migration (via erosion or surface water
runoff) into the river. Following dike construction, a cap will be constructed over the Willow
Boulevard and the A-Site Landfills. Isolation and containment of residuals under a landfill cap
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will eliminate the risk to human health and ecological receptors by removing the potential for
exposure to PCBs and, reduce potential PCB migration (via erosion or surface water runoff) into
adjacent areas and the Kalamazoo River. Institutional controls will be implemented to restrict
public access, thereby eliminating the risk to humans by preventing exposure to contaminated
residuals. Institutional controls will consist of a perimeter fence enclosing both landfills and
deed restrictions limiting future land use as industrial and/or commercial. Long-term
maintenance and groundwater monitoring will also be conducted to ensure the integrity and
effectiveness of the landfill containment system. There is no evidence of principal threat wastes
at OU2, as current monitoring data does not indicate that there is source material in the soil or
groundwater.

The major components of the selected remedy for OU2 include:

• Excavation of approximately 13,800 cubic yards (cyd3) of PCB-contaminated material
from areas adjacent to the Willow Boulevard and A-Site Landfills, including the Area
South of the A-Site Berm, the Area East of Davis Creek, the AMW-3A area, and the
Willow Boulevard Drainageway, and consolidation of that material back into the A-Site
Landfill.

• Creation of a setback from the Kalamazoo River at the Willow Boulevard Landfill by
excavating the northern banks of the landfill along the river, and then backfilling the
excavated area with clean soil (augmented with organic substrate and plant materials) to
create a new ecologically friendly dike. The setback shall be of sufficient distance to
ensure that no hydraulic connection exists between the contaminated residuals within the
landfill and the Kalamazoo River;

• Implementation of bank stabilization and erosion control measures to protect against
bank and/or dike failure and subsequent migration of PCBs into the Kalamazoo River. In
places at the A-Site Landfill where there is no sheet pile, the existing dike soils will be re-
graded to achieve a gentler, stable slope, and a zone of rip-rap will be placed at the toe of
the dike to prevent erosion. In places at the Willow Boulevard Landfill where no
adequate dikes exist, an earthen berm will be constructed to provide a physical separation
between the landfill and adjacent residences. Areas of the berm that are subject to
erosion will be protected using techniques including, but not limited to, articulated
concrete systems, geoweb materials, or revetment blankets;

• Construction of a cap over both the Willow Boulevard and A-Site Landfills. The cap will
minimize infiltration of precipitation through the landfill, prevent potential migration of
PCBs (via erosion or surface water runoff) into the Kalamazoo River, and eliminate
exposure to PCB-contaminated materials. The cap shall be designed to meet the State of
Michigan's solid waste landfill closure regulations pursuant to Part 115, Solid Waste
Management, of the Michigan Natural Resources and Environmental Protection Act
(NREPA), 1994 PA 451, as amended;



• Long-term maintenance of the components of the remedy including the inspection (and
repair, if needed) of the A-Site sheet pile wall, landfill cap, bank stabilization, and
erosion control measures.

• Long-term monitoring of groundwater to ensure the integrity and effectiveness of the
landfill containment system; and,

• Implementation of institutional controls to prevent exposure to PCB-contaminated
material. Institutional controls will consist of access restrictions (perimeter fence with
posted warning signs) and deed restrictions limiting future land use to
industrial/commercial.

Other Actions Recognized Under this ROD:

• Disposal of an additional 35,000 cyd3 (approximate volume) of PCB-contaminated
material into the A-Site Landfill. This material will be excavated from areas located at
the Georgia-Pacific Kalamazoo Mill and the former Hawthorne Mill property, which is
another operable unit associated with the Site. Excavation and transportation of
contaminated materials will be conducted pursuant to a separate U.S. EPA removal
action, and not as part of this ROD. The removal action, and subsequent disposal of
PCB-contaminated material at the A-Site Landfill, will only occur if an Administrative
Order on Consent (AOC) is successfully negotiated between U.S. EPA and Georgia-
Pacific Corporation. The removal action will occur in a timeframe that will not delay
implementation of this ROD.

U.S. EPA believes the remedial actions identified in this ROD, if properly implemented, will
protect human health and the environment.

1.5 Statutory Determinations

The selected remedy is consistent with CERCLA, and to the extent practicable, the NCP. The
selected remedy is protective of human health and the environment, complies with federal and
state requirements that are applicable or relevant and appropriate to the remedial action (unless
justified by a waiver), and is cost-effective. The remedy does not meet the statutory preference
for treatment; however, no source material constituting principal threat wastes are present onsite.
PCB-contaminated material that is present is relatively immobile and of low to moderate
toxicity; and therefore, it does not constitute a principal threat waste. Because there are no
principle threat wastes present at OU2, treatment is not required; rather, the NCP requires
engineering controls, such as containment, for wastes that pose a relatively low long-term threat.
To satisfy this requirement, PCB-contaminated material at OU2 will be physically isolated and
contained under a landfill cap, and these measures will greatly reduce the mobility of the
contaminated materials.



The PCB Remediation Waste Rule, 40 C.F.R. § 761.61 et seq., under the Toxic Substances and
Control Act (TSCA) applies to the selected remedy because some of the onsite PCB-
contaminated material and material from the former paper mill properties (the Kalamazoo and
Hawthorne Mills) have PCB concentrations greater than 50 mg/kg and will be disposed of at the
A-Site Landfill. The Director of the Superfund Division, U.S. EPA Region 5, in consultation
with TSCA, has determined that disposal of remediation waste at the A-Site Landfill will not
pose an unreasonable risk of injury to human health or the environment. Through signature of
this ROD, the Director of the Superfund Division, U.S. EPA Region 5, approves the risk-based
disposal of PCB-contaminated material into the A-Site Landfill portion of OU2.

Because the selected remedy will result in hazardous substances, pollutants, or contaminants
remaining onsite above levels that allow for unlimited use and unrestricted exposure, a statutory
review will be conducted within five-years after initiation of remedial action to ensure that the
remedy is, or will be, protective of human health and the environment.

1 .6 ROD Data Certification Checklist

The following information is included in the Decision Summary section of this ROD. Additional
information is in the Administrative Record file for OU2.

• Contaminants of concern and their respective concentrations (Section 5.5 and 5.6, pg.
14);

• Qualitative evaluation of potential risk for contaminant of concern (Section 7.2, pg. 21);
• Cleanup levels for the contaminant of concern and basis for levels (Section 7.0, pg. 20);
• Principal threat wastes (Section 1 1.0, pg. 39);
• Current and reasonably anticipated future land use assumptions used in the qualitative

risk assessment and ROD (Section 6.0, pg, 19);
• Potential land use that will be available at OU2 as a result of the selected remedy (Section

12.4, pg. 42)
• Estimated total present worth costs, discount rate, and the number of years over which the

remedy cost estimates are projected (Section 12.3, pg. 42); and
• Key factors that led to selecting the remedy (Section 12.1, pg. 40)

1 .7 Authorizing Signature

The State of Michigan concurs with the selected remedy. The State of Michigan's concurrence
letter is included in the Administrative Record for OU2.

7 - 3 7 - 0 4
Richard C. Karl, Director Date
Superfund Division
United States Environmental Protection Agency, Region 5



PART II: DECISION SUMMARY

1.0 Site Name, Location, and Description

The Willow Boulevard/A-Site Landfill Operable Unit (OU2) is located southeast of the
intersection of Business 1-94 and Highway M-96 (King Highway) in Kalamazoo Township,
Michigan. OU2 is bordered by the Kalamazoo River to the north and northwest, Davis Creek to
the east, and Willow Boulevard Road, former Olmstead Creek, and residential areas to the south
(Figures 1 and 2).

OU2 consists of two disposal areas, the Willow Boulevard Landfill (including the Drainageway
area) and the A-Site Landfill. The Willow Boulevard Landfill occupies an approximate 11-acre
area and the A-Site Landfill, an approximate 22-acre area. A fence exists around the southern
and eastern boundary of the landfill. OU2 also includes nearby impacted areas identified in
numbers (3) through (5) in the list below. Residential properties south of the Willow Boulevard
and A-Site Landfills do not contain PCBs at concentrations that pose a health risk to residents
and are, therefore, not part of this Record of Decision (ROD).

OU2 areas addressed in this ROD include:

(1) the Willow Boulevard Landfill and Drainageway area;
(2) the A-Site Landfill;
(3) the Area East of Davis Creek;
(4) the Area South of the A-Site berm; and,
(5) the area near monitoring well AMW-3A.

OU2 is one of four landfills associated with the Allied Paper, Inc./Portage Creek/Kalamazoo
River Superfund Site (Site) (Figure 3). The three other landfills include the Allied Paper, Inc.,
Landfill (GUI), the King Highway Landfill (OU3), and the 12th Street Landfill (OU4). The Site
also includes 80-miles of the Kalamazoo River and a 3-mile stretch of Portage Creek (OU5); the
Georgia-Pacific Kalamazoo Mill and former Hawthorne Mill properties (OU6) located in
Kalamazoo, Michigan; and the Plainwell Mill property (OU7) located in Plainwell, Michigan.
All operable units are in various stages of cleanup under the federal Superfund program.

The Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) Identification Number for the Site is MID006007306. The State of Michigan (State)
was designated as the enforcement lead agency in 1990 when the Site was listed on the National
Priorities List. In February 2002, U.S. EPA assumed the enforcement lead for the entire Site,
with the exception of King Highway Landfill. The State will retain the enforcement lead for the
King Highway Landfill. The Remedial Investigation (RI) Report for the Allied Paper, Inc.,
Landfill is still in draft form. After the report is finalized, U.S. EPA will draft the Feasibility
Study Report for OU1.



2.0 Site History and Enforcement Activities

The Willow Boulevard and the A-Site Landfills were used to dispose of dewatered papermaking
residuals from the former Allied Paper King Mill and the Georgia-Pacific Kalamazoo Mill.
Figure 4 shows an aerial view of the landfills in April 2001. Both mills are located in
Kalamazoo, Michigan. The paper residual consisted mostly of water, wood fiber, and clay, and
PCBs were introduced into the waste stream between the 1950s and 1970s. During this time, the
paper mills were recycling office wastepaper, some of which contained carbonless copy paper
contaminated with PCBs. Process residuals from the recycling operations were then disposed of
at the Willow Boulevard and at the A-Site Landfills. Over time, the contaminated residuals
migrated, via erosion or surface water runoff, from the landfill into adjacent areas and/or the
Kalamazoo River. Summarized below is a description of the operating history of each landfill.

The A-Site was originally a series of dewatering (or drainage) lagoons. Paper waste from the
King Mill was piped to the A-Site lagoons, and water was allowed to settle out. Paper residuals
accumulated within the lagoons, and over time, the A-Site became known as the A-Site Landfill.
The A-Site lagoons were active between 1960 and 1967. Operations at the King Mill ended in
1971, and the mill was razed in 1978. Georgia-Pacific purchased the A-Site in 1975 and used it
to dispose of paper waste dug up from the King Highway dewatering lagoons until 1977. The
King Highway dewatering lagoons were located at the Georgia-Pacific Kalamazoo Mill property,
just north of OU2 across the Kalamazoo River. From 1977 to 1987, the A-Site received
dewatered papermaking waste from the Kalamazoo Mill filter presses. The A-Site ceased to be
an active disposal area in 1987, when the King Highway Landfill operations began. In late 1998,
a sheet pile wall was installed at the A-Site Landfill along the length of the Kalamazoo River,
extending about 150 feet up Davis Creek. This wall extends 2 feet above the 100-year flood
elevation. The purpose of the sheet pile was to reduce the potential for residuals to be
transported into the river in the event of failure of the existing dikes.

The Willow Boulevard Landfill was acquired by Georgia-Pacific from the Kalamazoo Paper
Company in 1967. From mid-1960 until 1975, dewatered paper residuals were disposed of at the
Willow Boulevard Landfill. The Willow Boulevard Landfill, which was built without berms,
also received dewatered residuals from the King Highway lagoons. Disposal activities occurred
from the mid 1960's until operations stopped in 1975. The paper waste from the Kalamazoo Mill
contained clay, paper fibers and PCBs. In April 1999, Georgia-Pacific began implementation of
an interim response program at the Willow Boulevard Landfill. Interim response activities
include the excavation of residual areas along the western bank of the river adjacent to the
landfill and placing the material in the eastern portion of the landfill; re-grading the landfill to
promote proper drainage; and placing a 6-inch layer of clean sand on top of the landfill. A
portion of the river edge was backfilled to create a sand berm along the Kalamazoo River.
Geotextile and riprap were placed along the river's edge to reduce erosion.

OU2 was placed on the National Priorities List (NPL) in 1990. In 1990, the State entered into an
Administrative Order on Consent (AOC) with HM Holdings, Inc., Georgia-Pacific Corporation,
and the Simpson Plainwell Paper Company (no longer a potential responsible party (PRP) at the



Site due to bankruptcy). In accordance with the AOC, the PRPs developed the remedial
investigation/focused feasibility study (RI/FFS) report for OU2. In 2001, the State rejected the
PRP's RI/FFS and took over the completion of the report. The State completed the OU2 RI and
FFS reports in November 2004. The State also conducted the human health and ecological risk
assessments, and published the reports in April 2003. U.S. EPA officially acquired the
enforcement lead of OU2 upon the Michigan Department of Environmental Quality's (MDEQ)
completion of the RI/FFS. Georgia-Pacific Corporation, under a federal consent decree, will
carry out the design and implementation of the remedy selected in this ROD.

3.0 Community Participation

The RI/FFS and Proposed Plan for OU2 were made available to the public on July 15, 2005.
Copies of the Proposed Plan were mailed to all interested persons on the U.S. EPA community
involvement mailing list for OU2. Copies of all documents supporting the selected remedy
outlined in the Proposed Plan are in the Administrative Record file for OU2, located at the U.S.
EPA Records Center, 77 West Jackson Boulevard, Chicago, Illinois. Copies of all supporting
documents were also placed in the Information Repositories at the Kalamazoo Public Library,
Western Michigan's Waldo Library, and at the libraries in Plainwell, Otsego, Allegan, and
Douglas, Michigan. The notice of the availability of these documents and the date of the public
meeting was published in the Kalamazoo Gazette on July 26, 2005. The public comment period
began on July 15, 2005, and concluded on August 15, 2005. The public meeting was held at the
Kalamazoo Public Library on August 3, 2005. A request to extend the comment period was
made during the public meeting. The comment period was extended to September 16, 2005. A
notice of the extension was published in the Kalamazoo Gazette on August 14, 2005, and in the
Allegan County News on August 18, 2005. Responses to comments received during the public
comment period and at the public meeting are included in the Responsiveness Summary, in Part
III of this ROD.

4.0 Scope and Role of Response Action

Operable Unit 2 is part of an overall cleanup of the Site that includes seven identified OUs. The
cleanup status of each OU is summarized in Table 1 below.

Table 1 - Cleanup Status of OUs at the Allied Paper Inc/Portage Creek/Superfund Site

Operable Unit

OU1

OU2

Name

Allied Paper, Inc. Landfill

Willow Boulevard/A-Site Landfill

Cleanup Status

The Remedial Investigation Report is still in
draft form. After the report is finalized, U.S.
EPA will draft the Feasibility Study Report.

Subject of this ROD



OU3 King Highway Landfill
ROD signed in February 1998. MDEQ will
retain the lead on oversight of operation and
maintenance activities.

OU4 12th Street Landfill
ROD signed in September 2001. EPA is
overseeing the remedial design phase of the
remedy, which is now underway.

OU5 80-miles of the Kalamazoo River & a
3-mile stretch of Portage Creek

U.S. EPA, MDEQ, the PRPs, and the Natural
Resource Trustees are engaged in mediated
negotiations.

OU6 Georgia-Pacific Kalamazoo Mill and
former Hawthorne Mill Properties

U.S. EPA is preparing the legal
documentation for a Time-Critical Removal
Action at OU6. Under this action,
approximately 35,000 cyd3 of PCB-
contaminated materials will be excavated
from the former mill properties and disposed
of at the A-Site Landfill portion of OU2.

OU7 Plainwell Mill Property

U.S. EPA will oversee the Remedial
Investigation/Feasibility Study, expected to
begin in the Fall of 2006.

The overall cleanup strategy for the Site is to eliminate on-going sources of PCBs into the
Kalamazoo River, and to reduce or eliminate the risk to human health and the ecological
receptors from exposure to PCBs via dermal contact, ingestion, and inhalation of airborne PCB-
contaminated material, and through the consumption of Kalamazoo River fish. The ROD for
OU2 will be consistent with the final remedy for the overall Site.

OU2 is being addressed under the framswork set forth in CERCLA. The selected remedy for
OU2 addresses papermaking residual, soil, and sediment contaminated with PCBs, and it will
reduce or eliminate the risk to human health and ecological receptors by removing potential
exposure to PCB-contaminated material by removing, consolidating, and containing
contaminated materials under a landfill cap. The selected remedy will also eliminate potential
migration of PCBs from the landfills and adjacent areas (via erosion or surface water runoff) into
the Kalamazoo River, thereby eliminating potential risks to fish-eating consumers (people or
mink).



5.0 Site Characteristics

5.1 Conceptual Site Model

The conceptual site model (CSM) provides an understanding of OU2 based on the sources of the
contaminants of concern, potential transport pathways, and environmental receptors. Based on
the nature and extent of the contamination and the fate and transport mechanisms described in
the RI Report, the CSM for OU2 includes the following components:

• PCBs are the primary contaminants of concern. PCBs entered the waste stream when
the former King Mill and Kalamazoo Mill recycled office waste paper, some of which
contained carbonless copy paper contaminated with PCBs;

• PCB-contaminated residual is present in surface and/or subsurface soil at the landfills
and adjacent areas. At the landfills and the adjacent areas, the pathway of concern is via
dermal contact with exposed residuals and the transport of contaminated material into
the Kalamazoo River via erosion or by surface water runoff;

• PCB transport within air, during the RI and interim response action activities, did not
represent a significant pathway based on the results of air monitoring conducted;

• Primary PCB transport mechanism at the Willow Boulevard Landfill is via erosion of
residuals from the landfill and/or surface water runoff of soil and sediment from
adjacent areas into the Kalamazoo River. At the A-Site Landfill, PCB transport into the
Kalamazoo River is limited due to the presence of the existing sheet pile wall and the
perimeter dike. PCB transport (via erosion and surface water runoff) at the A-Site
Landfill is primarily associated with areas located outside the sheet pile wall and
perimeter dike such as the Area South of the A-Site Berm. Migration of PCBs into the
Kalamazoo River is a pathway of concern for humans and aquatic ecological receptors,
such as mink, that uptake PCBs through the consumption of fish;

• Fate and transport of PCBs within the landfills is limited due to the low permeability of
the residual waste material; however, native soils surrounding residual waste material
are permeable and may provide a pathway to the Kalamazoo River;

• Suspension and migration of PCBs may be associated with surface water flow in Davis
Creek and the Kalamazoo River;

• During the RI, PCBs were detected in one (WMW-3A) of the five groundwater
monitoring wells sampled at the Willow Boulevard Landfill. However, it was later
determined that past detections of PCBs at WMW-3A may be an artifact of well
construction. During the RI, no PCBs were detected in groundwater samples collected
at the A-Site Landfill in 1993 and 1995. However, PCBs were detected in leachate
wells that were installed within a perched saturated zone at the A-Site Landfill. PCBs



were also detected in groundwater samples collected from the A-Site Landfill in
November and December 2000; and,

• Although several metals were detected in groundwater at OU2, none were detected
above their respective State Groundwater Surface Water Interface (GSI) value with the
exception of barium and mercury.

5.2 Site Overview

OU2 is approximately a 32-acre site tha: consists of two disposal areas and nearby impacted
areas. The A-Site Landfill occupies an approximate 11-acre area while the Willow Boulevard
Landfill (including the Drainageway), occupies approximately 22-acres. The acreage of the
nearby impacted areas is summarized in Table 4. Georgia-Pacific owns the Willow Boulevard
Landfill and Drainageway area, the A-Site Landfill, the Area South of the A-Site Berm
(including former Olmstead Creek), and the Area East of Davis Creek. The Kalamazoo
Township owns the area near monitoring well AMW-3A. The Willow Boulevard and A-Site
Landfills are bordered by the Kalamazoo River to the north and northwest, Davis Creek to the
east, and Willow Boulevard Road, former Olmstead Creek, and residential homes to the south.

OU2 lies within the Galesburg-Vicksburg Outwash Plain. The regional geology in the vicinity
of OU2 consists of unconsolidated glacial deposits overlying consolidated bedrock formations.
The generalized OU2 geology consists of the following, starting at ground surface: layer of
residuals; discontinuous organic-rich peat unit; a fine to coarse sand and/or fine sandy permeable
glacial outwash materials; and shale bedrock. Groundwater within the Kalamazoo River Basin
flows from topographic high areas to lowland discharge areas. High water tables or levels occur
in spring and low groundwater levels occur in the summer.

No private, commercial, or industrial water wells were identified within 1/4-mile of OU2. Ten
wells were identified within Vi-mile of OU2. Six of the ten wells are located north of OU2,
across the Kalamazoo River. Four of the six wells are public water supply wells owned by the
City of Kalamazoo. Of the remaining two of the six wells, one is an industrial well and the other
is a domestic well. The four remaining wells, of the original ten identified, are located to the
south and east of OU2. Of the four wells, three are domestic wells. The type of usage for the
last remaining well is unknown since no reported usage could be found in any of the available
well records. It is not known whether any of the domestic wells within Vi-mile of OU2 are being
used for drinking water. Figure 5 depicts water well locations within a 1A- mile and Vz- mile of
OU2.

Land use in the vicinity of OU2 includes industrial, commercial, and residential property. OU2
is currently an inactive disposal area. The A-Site Landfill area is zoned for industrial use. The
Willow Boulevard Landfill area has never been zoned because the Willow Boulevard Landfill
did not exist at the time the A-Site Landfill area was zoned. The land south of OU2 is zoned
residential.
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Wetlands are present along OU2 and have been identified in Technical Memorandum 9 (BBL,
1995b). Several types of wetlands were identified and classified as palustrine unconsolidated
bottom semi-permanently flooded, palustrine deciduous forest subject to seasonal flooding, and
palustrine emergent semi-permanently flooded. OU2 provides "moderate quality" habitat for
terrestrial wildlife. There is "high quality" habitat adjacent to OU2.

5.3 Sampling Strategy

The PRP conducted pre-RI sampling and later conducted additional extensive OU2
investigations as part of the remedial investigation work. The purpose of the pre-RI sampling
was to identify specific areas to target for investigation during the RI. Pre-RI samples were
collected with oversight of the Michigan Department of Natural Resources (MDNR). Pre-RI
investigations between 1986 and 1990 include:

• Surficial Residuals and Soils Investigation;
• Subsurface Residuals and Soils Investigation;
• Groundwater Investigation; and,
• Air Investigation.

Pre-RI investigation activities are described in detail in the July 1992, Description of Current
Situation Report prepared by Blasland, Bouck & Lee, Inc (BB&L). Table 2, below, summarizes
the areas sampled, the media investigated, and the analytical parameters used during the pre-RI.

Table 2 - Pre-RI Areas Sampled, Media Investigated, and Analytical Parameters

Areas Sampled

Willow Boulevard Landfill

A-Site Landfill

Area East of Davis Creek

Davis Creek

former Olmstead Creek

Residential Property South of
Willow Boulevard Landfill

Media Investigated
Surface Residual &
Subsurface Residual
Groundwater

Surface Soil, Subsurface Soil
& Groundwater
Surficial Residual

Surface Water

Surface Water

Surface Soil

Analytical Parameters

PCBs

PCBs and dioxin

PCBs

PCBs

PCBs

PCBs

PCBs

Because the quality of the historical pre-RI data could not be verified through a Quality
Assurance/Quality Control (QA/QC) review, pre-RI sampling data cannot be used for decision-
making purposes.
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The purpose of the RI sampling was to characterize areas that were sampled during the pre-RI
and to investigate new areas. New areas investigated during the RI include residential properties
south of the A-Site Landfill and the area near monitoring well AMW-3A. During the RI,
samples were collected from 97 soil borings and 28 groundwater monitoring wells. Air samples
were collected from one perimeter and two background air samplers. Additionally, 16 sediment
cores and 8 surface water samples were collected from Davis Creek, the former Olmstead Creek,
and the Kalamazoo River. RI samples were collected with oversight of the MDEQ. RI
investigations between 1993 and 2000 include:

• Residual characterization;
• Hydrogeological investigation;
• Soil and sediment investigation;
• Geotechnical investigation;
• Surface water investigation;
• Air investigation; and,
• a Wetlands assessment.

RI investigations were conducted in accordance with the following documents:

• MDEQ-approved Work Plan authored by Blasland & Bouck Engineers, PC (BBEPC,
1993b);

• Work Plan Addendum (BBL, 1995c);
• Field Sampling Plan (BBEPC, 1993c);
• Quality Assurance Project Plan (BBEPC, 1993d); and,
• Plans for additional sampling of the AMW-3A area and the Willow Drainageway area,

and a residential soil sampling plan (Brown, 1998a; Brown 1998b; McGuire, 1998a;
McGuire, 1998b; McGuire, 1999).

Table 3, below, summarizes the areas sampled during the RI, the media investigated, and the
chemicals analyzed.

Table 3 - RI Areas Sampled, Media Investigated, and Analytical Parameters

Areas Sampled

Willow Boulevard
Landfill

Willow Boulevard
Drainageway Area

Media Investigated

Surface; Residual
Subsurface Residual

Groundwater

Subsurface Soil/Sediment

Analytical Parameters

PCBs and dioxins
PCBs, VOCs, SVOCs,
pesticides and metals

PCBs, VOCs, SVOCs,
pesticides and metals

PCBs
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A-Site Landfill

North of
A-Site Landfill in the
Kalamazoo River

Area South of A-Site Berm

Davis Creek

Former Olmstead Creek
Area East of Davis Creek

Area Near Monitoring
Well AMW-3A

Residential Property
South of Willow
Boulevard Landfill

Residential Property South of
the A-Site Landfill

Surface Residual

Subsurface Residual

Groundwater

Sediment

Surface Soil

Subsurface Soil

Surface Water and Sediment
Samples
Surface Water
Surficial Residual

Surface & Subsurface Soil

Surface Soil

Surface and Subsurface Soil

PCBs and dioxins

PCBs, VOCs, SVOCs,
pesticides and metals
PCBs, VOCs, SVOCs,
pesticides and metals

PCBs

PCBs

PCBs and dioxin

PCBs

PCBs
PCBs

PCBs

PCBs

PCBs

Between November 1999 and April 2000, Georgia-Pacific voluntarily conducted interim
response actions (IRAs) at both landfills in accordance with the Residual Removal Work Plan
outlined in a letter to MDEQ (McGuire, 1999). The purpose of the IRAs was to remove PCB-
contaminated residuals that had eroded from the landfills and deposited into the Kalamazoo
River, and to prevent future erosion and mobilization of residuals into the River. At the Willow
Boulevard Landfill, residuals were excavated from the river and relocated back into the landfill.
Confirmatory samples were collected prior to backfilling the excavation area with clean sand. A
temporary berm was also constructed along edge of the river and a 6-inch sand layer was placed
over the landfill. Erosion control measures (riprap and geotextile) were installed. Burrowing
animals and erosion continue to diminish the effectiveness of the IRA. In areas where the sand
layer/geotextile is disturbed, residuals are visibly eroding into the Kalamazoo River. At the A-
Site Landfill, residuals from the confluence of the former Olmstead Creek and the Kalamazoo
River were excavated, confirmatory samples collected, and the area backfilled with clean
material. Approximately 7,000 cyd3 of PCB-contaminated sediment was removed during this
IRA. Confirmatory sampling results are summarized in Section 5.6 of this ROD. Any PCB-
containing material remaining in the Kalamazoo River will be addressed as part of the ROD for
OU5.
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5.4 Source of Contamination

As discussed in Section 2.0 of this ROD, PCB-contaminated paper residuals at OU2 originated at
the former Allied Paper King Mill and the Georgia-Pacific Kalamazoo Mill. These mills
recycled office waste paper, some of which contained PCB-containing carbonless copy paper.
The processed residuals, from the recycling operations, were then disposed of at the Willow
Boulevard and the A-Site Landfills. Over time, PCB-contaminated residuals from the landfills
eroded and migrated into the soil and sediment of adjacent areas and/or into the Kalamazoo
River. Surface water runoff from the landfills and possibly adjacent areas may also transport
PCBs directly into the Kalamazoo River. Therefore, the landfills and adjacent areas may be
sources of PCBs to the Kalamazoo River and Davis Creek, which empties into the Kalamazoo
River.

5.5 Types of Contaminants and AlTected Media

PCBs are the primary contaminant of concern at OU2. The media of concern are PCB-
contaminated residuals within the Willow Boulevard and A-Site Landfills and PCB-
contaminated residual, soil, and/or sediment in areas adjacent to the landfills including the
Willow Drainageway, the Area South of the A-Site Berm, the Area East of Davis Creek, and the
area near monitoring well AMW-3A. Giroundwater has not been fully investigated, but
groundwater quality results obtained thus far have shown detectable concentrations of PCBs and
metals in groundwater. PCBs are the primary risk driver at OU2. U.S. EPA classifies PCBs as a
probable human carcinogen.

5.6 Extent of Contamination

This section briefly describes pre-RI and RI sampling activities and results conducted at OU2.
Figure 6 depicts pre-RI sample locations, and Figures 7 through 10 depict supplemental RI
sample locations and results. A full description of the pre-RI investigation and sampling results
are contained in the July 1992 Description of Current Situation report prepared by BB&L. A
full description of RI investigations and sampling results are included in the November 2004
Remedial Investigation Report, which was prepared by the MDEQ. Both reports are included in
the Administrative Record for OU2.

Volume Estimates
During the RI and supplemental investigations, samples were collected from soil borings to
characterize the vertical and horizontal extent of the PCB-contaminated material that is present
within the landfills and adjacent areas. Field observations of gray clay material and analytical
data were used to estimate the volume of PCB-contaminated material. Volumes were calculated
based on PCB concentrations in residual waste material exceeding the laboratory detection limit
for PCBs of 0.33 mg/kg. Estimated volume of PCB-contaminated material at OU2 is
summarized in Table 4, below. Actual removal volume may vary depending on the cleanup
level that is appropriate for those areas.
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Table 4 - Estimated Volume of PCB-Contaminated Material at OU2

Areas

Willow Boulevard Landfill
(& Willow Drainageway)

A-Site Landfill

East of Davis Creek

South of A-Site Berm
(includes former Olmstead Creek)

AMW-3A Area

Size

1 1 Acres

22 Acres

3.5 Acres

2.5 Acres

0.25 Acres
(Not Fully
Defined)

Maximum Depth

24ft
(residual)

29ft
(residual)

< l f t
(residual)

6f t
(soil and sediment)

1ft
(soil)

Estimated
Volume

(cyd3)

152,100

475,400

3,800

2,900

100

Willow Boulevard Landfill

Pre-RI Sampling
Pre-RI samples collected by the Michigan Department of Natural Resources (MDNR) in 1986
reported total PCB concentrations of 44 mg/kg and 47 mg/kg in two surficial soil samples (0 to 2
feet below ground surface (bgs)). Pre-RI surficial samples collected by Georgia-Pacific in 1987
and 1988 reported total PCB concentrations ranging from non-detect to 330 mg/kg. Subsurface
sampling (greater than 2 ft bgs) conducted by MDNR and Georgia-Pacific in 1987 and 1988
ranged from non-detect to 160 mg/kg PCB, and having an average of approximately 65 mg/kg
PCB. Groundwater sampling of three wells in February and March 1988 had total PCB
concentrations ranging from non-detect to 1.4 ug/L, with an average concentration of 0.28 ug/L.
In June 1990, groundwater sampling of the same three wells were analyzed for PCDD and PCDF
homologues and 2,3,7,8-congeners. At one well, the total PCDF result was 0.00002 ug/L; the
remainder of the samples resulted in non-detect or returned results in test blanks, as well as
sample media.

RI Sampling
During the RI, PCBs were detected in 8 of 9 surface soil samples, ranging from non-detect to a
maximum concentration of 270 mg/kg, with an average of 68 mg/kg. These samples were
collected prior to the installation of the temporary sand cover. However, Photograph 1, taken by
the MDEQ, shows a large tear in the geofabric and gray paper residuals visibly eroding into the
Kalamazoo River. Sampling of subsurface residuals showed PCBs detected in 38 of the 42
samples, ranging from non-detect to a maximum concentration of 160 mg/kg (4 to 6 ft bgs), with
an average concentration of 34 mg/kg. Of the 15 subsurface samples analyzed, none of the
samples exceeds regulatory criteria for Volatile Organic Compounds (VOCs), Semi Volatile
Organic Compounds (SVOCs), or pesticides. Five metals (mercury, cyanide, manganese, zinc,
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and lead) were detected in subsurface soil exceeding the State of Michigan industrial/commercial
criteria for the protection of groundwater. Of the three surface soil samples collected for dioxin
analysis, none of the samples exceeds any applicable regulatory cleanup criteria. Sample results
for dioxins ranged from 0.000002 mg/kg to 0.0008 mg/kg, which is below applicable regulatory
cleanup criteria. In October 1993 and August 1995, groundwater samples were collected from
monitoring well WMW-3A and analyzed for PCBs. PCBs were detected above the method
detection limit in one of five groundwater samples in October 1993 and in one groundwater
sample collected in August 1995. The PRP suspected that PCBs detected in the groundwater
samples could be attributable to artifacts of well installation. To test this hypothesis, in August
1996, a double-cased replacement well was installed in close proximity to WMW-3A. The new
replacement well (WMW-3AR) was sampled twice (August 1996 and November 2000) and no
PCBs were detected above method reporting limits. These results support the hypotheses that
past detections of PCB s at monitoring well WMW-3A may be an artifact of well construction.

Interim Removal Action
Twenty-one confirmatory sediment samples were collected from the Kalamazoo River, adjacent
to the Willow Boulevard Landfill, and analyzed for PCBs. Samples collected by the PRP ranged
from non-detect (at the surface) to 0.73 mg/kg (at base of excavation). Samples collected by
MDEQ ranged from 0.05 mg/kg (surface) to 2.7 mg/kg (at base of excavation). As discussed in
Section 5.3 of this ROD, any PCB-containing material remaining in the Kalamazoo
River will be addressed as part of the remedy for OU5.

Willow Drainageway:
No pre-RI samples were collected; only subsurface samples were collected during the RI.
Subsurface PCB concentrations ranged from not detected to 30 mg/kg (6.5 - 7.0 ft bgs).

A-Site Landfill:

Pre-RI sampling
Pre-RI surficial residual samples were collected in April 1987. PCB concentrations in surface
residuals (at the east end of the A-Site) ranged from non-detect to 2 mg/kg. PCB concentrations
in subsurface residuals ranged from nor-detect to 15 mg/kg (24 to 26 ft bgs).

RI sampling
PCB concentrations in surficial residuals ranged from non-detect to 0.12 mg/kg. However,
Photograph 2, taken by the MDEQ, shows paper residuals exposed at the surface of the landfill.
PCB concentrations in subsurface samples ranged from non-detect to 330 mg/kg (22 to 24 ft
bgs). None of the 17 subsurface samples analyzed for VOCs, SVOCs, or pesticides exceed any
regulatory cleanup criteria. Of the 17 samples analyzed for metals, only mercury was detected at
concentrations exceeding State criteria i'or the protection of groundwater. Eight sediment
samples were also collected on the north side of the A-Site Landfill outside the sheet pile wall.
PCB concentrations in these samples ranged from non-detect to 0.14 mg/kg. PCBs were not
detected in groundwater samples collected at the A-Site Landfill in October 1993 and in August
1995. However, PCBs were detected in leachate wells that were installed within a perched
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saturated zone. PCB concentrations ranged from non-detect to an estimated 0.18 ug/L in
groundwater samples collected from the A-Site Landfill in November and December 2000.

Interim Removal Action
Confirmatory sediment samples were collected from the Kalamazoo River at the confluence of
Olmstead Creek and the River. Samples collected by the PRP ranged from non-detect to 0.75
mg/kg PCB. Confirmatory samples collected by MDEQ ranged from non-detect to 14 mg/kg
PCB. As discussed in Section 5.3 of this ROD, any PCB-containing material remaining in the
Kalamazoo River will be addressed as part of the remedy for OU5.

Area South of the A-Site Berm:
No pre-RI samples were collected. PCB concentrations in three surface samples ranged from
non-detect to 0.77 mg/kg. An additional surficial sample was collected in a subsequent round of
sampling. PCB concentration in this sample was 14 mg/kg. Of the 9 subsurface samples
collected, 9 had PCB concentrations ranging from 0.36 to 37 mg/kg (4 to 4.8 ft bgs). All other
samples were reported as non-detect.

Davis Creek:
During the pre-RI, one split sample of surface water was collected, and during the RI, three
sediment samples were collected. No PCBs were detected in the surface water sample collected
by the MDNR in April 1987. PCB concentrations in sediment samples ranged from 0.054 mg/kg
to 0.12 mg/kg.

Former Olmstead Creek:
During the pre-RI, three sediment samples were collected; during the RI, three surface water
samples were collected. Three sediment samples collected had PCB concentrations of 9.94
mg/kg, 0.31 mg/kg (7.6 mg/kg in a duplicate sample), and 1.5 mg/kg. The sample location
(OCD-SED) which had the PCB concentration of 9.94 mg/kg was removed during the IRA
discussed in Section 5.3 of this ROD. No PCBs were detected in any of the surface water
samples.

Area East of Davis Creek:
During the pre-RI, 11 surficial residual samples were collected and during the RI, an additional 8
surficial samples were collected. Pre-RI concentrations in surficial residuals ranged from non-
detect to 5 mg/kg PCB. One triplicate sample, collected by the MDNR, had a concentration of
80 mg/kg PCB. During the RI, PCB concentrations in surficial residuals ranged from non-detect
to 36 mg/kg. Since residuals are primarily located within the top two feet of soil, no samples
deeper than two feet bgs were collected. The extent of contamination has not been fully defined
and shall be addressed during remedial design of the selected remedy.

AMW-3A Area:
No pre-RI samples were collected. In January 1998, 21 samples were collected as part of the RI
from 4 locations adjacent to monitoring well AMW-3A. PCB concentrations in surficial
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samples (0 to 2 ft bgs) ranged from 0.84 mg/kg to 3.5 mg/kg and in subsurface samples, PCB
concentrations ranged from 0.94 mg/kg to 62 mg/kg (5.5 to 6.0 ft bgs). In July 1998, an
additional 22 samples were collected from 7 locations. Four of the 7 locations were 20 to 40 feet
from the original January 1998 locations. PCB concentrations in surficial soil samples collected
at these locations ranged from non-detect to 2.9 mg/kg. In subsurface samples, PCB
concentrations ranged from non-detect to 19 mg/kg PCB (3 to 4 ft bgs). Two of the seven
locations sampled are north of AMW-3A, adjacent to the Wright property, but on land owned by
Georgia-Pacific. Maximum PCB concentration in surface soil at this location was 3.1 mg/kg
(0 to 2 ft bgs), and in subsurface soil, the maximum concentration was 61 mg/kg PCB (2 to 4 ft
bgs) near SB-3A-103. The remaining location south of AMW-3A, adjacent to the Bloomfield
property but on land owned by Georgia-Pacific, had a PCB concentration of 3.1 mg/kg in surface
soil and 1.1 mg/kg in subsurface soil. In March 1999, 24 samples were collected from 6
locations to the north and south of the AMW-3A area. Surficial PCB concentrations ranged from
non-detect to 5.9 mg/kg and subsurface PCB concentrations ranged from non-detect to 1.7 mg/kg
(2 to 4 ft bgs).

Residential Property South of Willow Boulevard Landfill:
In 1987, the Michigan Department of Public Health (MDPH) collected pre-RI surface soil
samples at 19 locations as a result of resident concerns regarding flooding in the Lakewood
neighborhood. Only one sample had a PCB concentration of 0.08 mg/kg and was considered by
the MDPH not to pose a threat to public: health. In 1999, Georgia-Pacific collected subsurface
samples during the RI. No PCBs were detected in any of the subsurface samples.

Residential Property South of A-Site Landfill:
No pre-RI samples were collected. During the RI, surface and subsurface soil samples were
collected at residential properties including the Wright, Bloomfield, Adkins, Wadsworth, and
Scott properties. All soil samples were below the State residential cleanup criteria of 4.0 mg/kg.

Wright Property
No PCBs were detected in any of the three surface soil samples collected. One sample, from a
boring taken on the Wright property, had a PCB concentration of 4.4 mg/kg. However, the
property where this sample was taken was on land owned by Georgia-Pacific. The fence line
was relocated and there is now a barrier between the Wright property and the sample location.

Bloomfield Property
Four surface and eight subsurface soil samples were collected from four soil borings. Two of the
four surface samples had PCB detections ranging from 0.14 to 1.5 mg/kg, which are below the
residential criterion of 4.0 mg/kg. The two remaining surface samples and the eight subsurface
samples were all reported as non-detect

Adkins Property
Nine surficial samples were collected from nine borings. One sample had a PCB concentration
of 0.14 mg/kg (estimated). All other samples were reported as non-detect. Of the 37 subsurface
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samples collected from 9 borings, PCB concentrations ranged from non-detect to 1.0 mg/kg,
which is below the residential criterion.

Wadsworth Property
No PCBs were detected in any of the six surficial samples collected at three soil borings on this
property. PCBs concentrations in three subsurface samples collected from two borings ranged
from non-detect to 0.12 mg/kg, which is below the residential criterion.

Scott Property
Fifteen test pits were dug, and two surficial soil samples were collected to determine the extent
and nature of gray materials observed on the property. PCB concentrations in the two surficial
soil samples were reported as non-detect. No PCBs were detected in any of the four subsurface
samples collected.

6.0 Current and Potential Future Land and Resource Uses

Current land use near OU2 is industrial, commercial, and residential. The Willow Boulevard and
A-Site Landfills are inactive disposal areas. The A-Site is zoned for industrial use. When the A-
Site was zoned, the Willow Boulevard Landfill did not exist; and therefore, it was not zoned. If
the Willow Boulevard Landfill was zoned today, it would likely be zoned industrial based on a
record review indicating 40 years of prior industrial land use. The land adjacent to and south of
OU2 is zoned residential. Future land use is expected to remain industrial at the landfills and
residential to the south based on a review of current and historical use of the property and zoning
maps.

OU2 is located adjacent to the Kalamazoo River. The Kalamazoo River is used for recreational
purposes (e.g., swimming, boating, and fishing). River water is not used as a drinking water
source and is not expected to be used as a drinking water source in the future. All properties
within the City of Kalamazoo limits are connected to the City of Kalamazoo's public water
supply. The City draws its water from four municipal wells located within a Vi mile north of
OU2. There are however, four domestic wells and one industrial well, located within a !/2 mile of
OU2. Three of the domestic wells were plugged and are no longer being used. No records exist
for the fourth well and it is not known whether this well is being used for drinking water.

7.0 Summary of Site Risk

The Michigan Department of Environmental Quality (MDEQ) completed a Site-wide Final
(Revised) Human Health Risk Assessment and Baseline Ecological Risk Assessment for the entire
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site. The Human Health Risk
Assessment (HHRA) quantitatively assessed potential risks to human health for different
exposure pathways including the consumption of fish, direct contact with contaminated
floodplain soils, and inhalation of dust and volatile emissions from floodplain soils behind the
State-owned dams. The HHRA concluded the most significant exposure pathway is the
consumption of fish from the river because fish bioaccumulate PCBs from exposure to PCB-
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contaminated material, surface water, and prey. Recreational activities, including swimming,
boating, and wading the river, do not pose a health risk to people. The Baseline Ecological Risk
Assessment (BERA) concluded that sensitive piscivorous consumers, such as mink, are the most
at risk compared to other representative ecological receptors. Omnivorous birds (represented by
the robin) that consume a substantial amount of earthworms are also at significant risk if
foraging takes place in contaminated areas, and terrestrial mammals (represented by the red fox)
may be at some risk if foraging is concentrated in riparian areas whose prey reside in
contaminated areas and have taken up substantial amounts of PCBs.

For OU2, no quantitative risk assessment was performed. Instead, potential risks associated with
exposure pathways at OU2 were qualitatively assessed to determine which media would need to
be targeted for remediation and/or environmental controls.
Exposure pathways assessed include ingestion of and dermal contact with contaminated residual,
soil, and sediment; inhalation of airborne releases; and erosion into aquatic habitat. Media
evaluated include air, surface soils, residuals and sediment, subsurface soils, surface water, and
groundwater/leachate. Potential risks associated with exposure pathways were qualitatively
assessed by comparing maximum PCB concentrations detected in the RI with cleanup criteria
based on future land use and protective ranges established in the BERA and the HHRA. Cleanup
criteria used in the qualitative assessment of potential risk at OU2 include:

• Generic Commercial II and Industrial Land Criteria of 16 mg/kg PCBs (soil) protective
of human heath for onsite workers and/or trespassers, established under Part 201,
Environmental Remediation of the Natural Resources and Environmental Protection Act,
PA 451 of 1994, as amended, and Part 201 Administrative Rules;

• Generic Residential Land Use Criteria of 4 mg/kg PCB (soil) protective of human health
for residential land-use, established under Part 201, Environmental Remediation of
Natural Resources and Environmental Protection Act, PA 451 of 1994, as amended, and
Part 201 Administrative Rules;

• The No Observed Adverse Effect Level (NOAEL) to Lowest Observed Adverse Effect
Level (LOAEL) range of 6.5 mg/kg to 8.1 mg/kg PCB in soil and/or sediment for the
protection of terrestrial ecological receptors (the American Robin) as established in the
BERA; and

• The HHRA sediment cleanup criteria protective of people consuming fish range of 0.04
mg/kg to 0.30 mg/kg PCB; however, because MDEQ has a detection limit of 0.33 mg/kg
for PCBs, the cleanup criteria protective for people consuming fish defaults to the 0.33
mg/kg.

This section of the ROD summarizes the results of the qualitative evaluation of potential risks to
human health and ecological receptors at OU2. In accordance with U.S. EPA guidance on
preparing RODs, the information presented here focuses on the information that is driving the
need for the response action and does not necessarily summarize the results of the Site-wide
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BERA report or the methods used in Act 451 Part 201 to calculate protective cleanup levels for a
particular land use. Further information is contained in the documents titled, Final (Revised)
Human Health Risk Assessment (April 2003), Final (Revised) Baseline Ecological Risk
Assessment (April 2003) and Remedial Investigation/Focused Feasibility Study Report
(November 2004). State of Michigan Generic Cleanup Criteria under Public Act 451, Part 201
(Environmental Response) of the Natural Resource and Environmental Protection Act can be
found at www.michigan.gov/deq. These documents are also included in the Administrative
Record for OU2.

7.1. Identification of Contaminants of Concern

PCBs are the primary contaminant of concern and the risk driver at OU2. The primary media of
concern are residual, soil, and sediment.

7.2 Summary of Qualitative Assessment of Potential Risks to Human Health and
Ecological Receptors

The qualitative assessment of risk to human health and ecological receptors is summarized
below. Current and future land-use of OU2 areas were considered in the determination of
whether an area poses an actual or potential risk to human health. Areas zoned industrial or
areas not zoned but likely to remain industrial were evaluated with respect to the State's health-
based soil criteria for industrial/commercial land use. Areas zoned residential were evaluated
with respect to the State's health-based soil criteria for residential land use. For all areas, risks to
ecological receptors were evaluated with respect to ranges established in the BERA for the
protection of ecological receptors.

Technical Memorandum 9 identifies wetlands at OU2. The wetlands identified include a small
portion of the Willow Drainageway, the Area South of the A-Site Berm, the former Olmstead
Creek, and the Area East of Davis Creek. Wetland areas will be further evaluated during the
remedial design phase of the remedy. During the remedial design phase of the remedy, a
scientifically valid indicator of wetland inundation period will be established in order to
determine where a sediment-to-fish-to-consumer exposure pathway in OU2 wetland areas
presents an unacceptable risk to consumers (people or mink) of fish. If, after applying the
inundation period indicator to a wetland area a sediment-to-fish-to-consumer exposure pathway
is determined to present an unacceptable risk to consumers of fish, then the more conservative
aquatic sediment criteria established in the HHRA will be applied to protect people who
consume the fish. The aquatic sediment criteria established in the HHRA ranges from 0.04
mg/kg to 0.30 mg/kg PCB; however, because MDEQ has a detection limit of 0.33 mg/kg for
PCBs, the cleanup criteria protective for people consuming fish defaults to 0.33 mg/kg. The
sediment cleanup criteria of 0.33 mg/kg PCB is also protective of fish-eating animals. If after
applying the inundation period indicator to a wetland area a sediment-to-fish-to-consumer
exposure pathway is determined not to present an unacceptable risk to consumers of fish, then a
cleanup level that is within the acceptable NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg
PCB will be applied to these wetlands to protect terrestrial ecological receptors.
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Table 5, below, and the following paragraphs summarize the maximum PCB concentrations
detected in the RI; the cleanup criteria applicable to each area; and the media targeted for
remediation. Applicable cleanup criteria for OU2 areas are highlighted in gray in Table 5,
below.

Table 5 - Maximum PCB Concentrations, Applicable Cleanup Criteria and Media
Targeted For Remediation

Operable
Unit
Areas

Willow
Boulevard

Landfill
&

Willow
Drainageway4

A-Site

Landfill

Area South of
A-Site Berm4

Former
Olmstead
Creek 4

Area East of
Davis

Creek 4

AMW-3A
Area

Maximum RI
PCB

Concentration
(mg/kg)

Surface2 < 4
Subsurface 160

Surface NC3

Subsurface 30

Surface < 4

Subsurface 330

Surface 14
Subsurface 37

Surface 7.6

Surface 36
Subsurface NC3

Surface 5.9

Subsurface 62

Applicable Cleanup Criteria1

Media
Targeted for
Remediation

Residual

Soil

Residual

Soil

Sediment

Residual
Soil&

Sediment

Soil

Part 201
Generic

Commercial
II &

Industrial
Criteria

16 mg/kg

16 mg/kg

16 mg/kg

16 mg/kg

16 mg/kg

16 mg/kg

16 mg/kg

Part 201
Residential
Land Use
Criteria

4 mg/kg

4 mg/kg

4 mg/kg

4 mg/kg

4 mg/kg

4 mg/kg

4 mg/kg

Terrestrial
Criteria

(NOAEL/
LOAEL) in

Ecological Risk
Assessment4

6.5 mg/kg/
8.1 mg/kg

6.5 mg/kg/
8.1 mg/kg

6.5 mg/kg/
8.1 mg/kg

6.5 mg/kg/
8.1 mg/kg

6.5 mg/kg/
8.1 mg/kg

6.5 mg/kg/
8.1 mg/kg

6.5 mg/kg/
8.1 mg/kg

Default Sediment
Criteria

protective of
people who eat

the fish 4

0.33 mg/kg

0.33 mg/kg

0.33 mg/kg

0.33 mg/kg

0.33 mg/kg

0.33 mg/kg

0.33 mg/kg

Applicable cleanup criteria shaded in grey.

PCB concentrations at locations sampled before a temporary sand cover placed on top of the landfill. Pre-RI maximum PCB
concentration is 270 mg/kg.
Samples were not collected.
An aquatic sediment cleanup criterion will be applied to wetlands that are inundated for a period of time such that
the sediment-to-fish-to-consumer (people and mink) exposure pathway presents an unacceptable risk to consumers
of fish. Wetlands that are inundated for a period of time such that the sediment-to-fish-to-consumer exposure
pathway does not present an unacceptable risk to consumers of fish, then a cleanup level that is within the
NOAEL/LOAEL range of 6.5 mg/kg PCB to 8.1 mg/kg PCB will he applied to these wetlands to protect terrestrial
ecological receptors.
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Willow Boulevard Landfill
The Willow Boulevard Landfill was not zoned, but its historical use and expected future use is
industrial; therefore, PCB concentrations in RI samples were compared to the Part 201 Generic
Commercial II/Industrial cleanup criteria of 16 mg/kg, which is protective of human health, and
the NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg for the protection of terrestrial receptors.

Based on data collected during the RI, PCB concentrations in surficial residuals do not exceed
the Part 201 Generic Commercial II/Industrial cleanup criteria, nor do they exceed the
NOAEL/LOAEL range at locations explored. Therefore, based on data collected during the RI,
surficial residuals do not pose an unacceptable risk to human health or terrestrial receptors.
However, 2001 photo documentation shows that the geofabric that was placed on top of the

Willow Boulevard Landfill during the IRA is torn and that residuals are visibly eroding into the
river. Continued erosion of residuals into the Kalamazoo River may pose an unacceptable risk to
consumers (people and mink) that are exposed to PCBs through the consumption of fish. In
subsurface residuals, the maximum PCB concentration detected is 160 mg/kg. If subsurface
residuals were dug up and brought to the surface, then people and terrestrial receptors can be
exposed to PCBs in concentrations that would pose an unacceptable risk. Although not a
permitted landfill, the State's landfill closure requirements are considered an applicable or
relevant and appropriate (ARAR) state requirement. Given these factors, remedial action is
warranted at the Willow Boulevard Landfill.

Willow Drainageway
The Willow Drainageway was not zoned, but its historical use and expected future use is
industrial. Therefore, PCB concentrations in RI samples were compared to the Part 201 Generic
Commercial II/Industrial cleanup criteria of 16 mg/kg, which is protective of human health, and
the NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg for the protection of terrestrial receptors.
No surface soil or sediment samples were collected during the RI. However, the Drainageway
receives surface water runoff from the Willow Boulevard Landfill and surrounding areas; and
therefore, it is likely that PCBs may be present in surface soil and/or sediment. A risk to human
and ecological receptors may be present if PCB concentrations in surface soil and/or sediment
exceed the Part 201 Generic Commercial II/Industrial cleanup criteria or exceed the
NOAEL/LOAEL range. The maximum PCB concentration detected in subsurface soil is 30
mg/kg, which exceeds the Part 201 Commercial II/Industrial cleanup criteria of 16 mg/kg PCB
and exceeds the NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg. Therefore, if subsurface soil
was dug up and brought to the surface, then people and ecological receptors can be exposed to
PCBs in concentrations that would pose an unacceptable risk. Given the above factors, remedial
action is warranted at the Willow Drainageway.

Additionally, because a portion of the Willow Drainageway is within a wetland, that portion will
be further evaluated during the remedial design phase of the remedy as discussed in Section 7.2
of this ROD.
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A-Site Landfill
The A-Site Landfill is zoned industrial; therefore, PCB concentrations in RI samples were
compared to the Part 201 Generic Commercial II/Industrial cleanup criterion of 16 mg/kg, which
is protective of human health, and the NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg for the
protection of terrestrial receptors.

Based on data collected during the RI, PCB concentrations in surface soil do not exceed the Part
201 Commercial II/Industrial cleanup criteria and are below the NOAEL/LOAEL range at the
locations explored. Therefore, based on data collected during the RI, surficial soils do not pose
an unacceptable risk to people or terrestrial receptors. However, 2001 photo documentation
shows exposed paper residuals at the surface of the landfill. These areas may pose an
unacceptable risk to human and terrestrial receptors if PCB concentrations in the residuals
exceed the Part 201 Commercial II/Industrial cleanup criteria or exceed the NOAEL/LOAEL
range. In subsurface residuals, the maxi mum PCB concentration is 330 mg/kg. If subsurface
residuals were dug up and brought to the surface, then people and terrestrial receptors can be
exposed to PCBs in concentrations that would pose an unacceptable risk. Although not a
permitted landfill, the State's landfill closure requirements are considered an ARAR. Given
these factors, remedial action is warranted at the A-Site Landfill.

Area South of the A-Site Berm
The Area South of the A-Site Berm is zoned industrial; therefore, PCB concentrations in RI
samples were compared to the Part 201 Generic Commercial II/Industrial cleanup criteria of 16
mg/kg, which is protective of human health, and the NOAEL/LOAEL range of 6.5 mg/kg to 8.1
mg/kg PCB for the protection of terrestrial ecological receptors. Based on data collected, PCB
concentrations in surface soil do not exceed the Part 201 Generic Commercial II/Industrial
cleanup criteria but do exceed the NOAEL/LOAEL range. Therefore, surface soils pose a risk to
ecological receptors but not to humans. The maximum PCB concentration in subsurface soil is
37 mg/kg, which exceeds the Part 201 Generic Commercial II/Industrial cleanup criteria and
exceeds the NOAEL/LOAEL range. If subsurface residuals were dug up and brought to the
surface, then people and ecological receptors can be exposed to PCBs in concentrations that
would pose an unacceptable risk. Given the above, remedial action is warranted at the Area
South of the A-Site Berm.

Additionally, because the Area South of the A-Site Berm is within a wetland, this area will be
further evaluated during the remedial design phase of the remedy as discussed in Section 7.2 of
this ROD.

Davis Creek
Davis Creek is a water body and therefore, is not zoned for land use. PCB concentrations
detected in sediment do not exceed any applicable cleanup criteria including the default sediment
criteria of 0.33 mg/kg for the protection of people who eat the fish. Therefore, no remedial
action is warranted at Davis Creek.
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Former Olmstead Creek
The former Olmstead Creek area is zoned industrial; therefore, PCB concentrations in RI
sediment samples were compared to Part 201 Commercial II/Industrial cleanup criteria of 16
mg/kg, which is protective of human health, and the NOAEL/LOAEL range of 6.5 mg/kg to 8.1
mg/kg PCB for the protection of terrestrial ecological receptors.

PCB concentrations in RI sediment samples do not exceed the Part 201 Generic Commercial
II/Industrial cleanup criteria and PCB concentrations are within the NOAEL/LOAEL range.
However, because the former Olmstead Creek is within a wetland, the creek will be further
evaluated during the remedial design phase of the remedy as discussed in Section 7.2 of this
ROD.

Area East of Davis Creek
The Area East of Davis Creek is zoned industrial; therefore, PCB concentrations in RI residuals
were compared to Part 201 Commercial II/Industrial cleanup criteria of 16 mg/kg, which is
protective of human health, and the NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg PCB for
the protection of terrestrial ecological receptors. The maximum PCB concentration in surficial
residual exceeds the Part 201 Commercial II/Industrial cleanup criteria and the NOAEL/LOAEL
range. Therefore, surficial residuals pose a risk to human and ecological receptors. Given the
above, remedial action is warranted at the Area East of Davis Creek.

Additionally, because the Area East of Davis Creek is within a wetland, this area will be further
evaluated during the remedial design phase of the remedy as discussed in Section 7.2 of this
ROD.

AMW-3A Area
The AMW-3A Area is zoned residential; therefore, PCB concentrations in RI soil samples were
compared to Part 201 Residential cleanup criteria of 4 mg/kg and the NOAEL/LOAEL range of
6.5 mg/kg to 8.1 mg/kg for the protection of ecological receptors. Maximum PCB
concentrations in surface soil exceed the Part 201 Generic Residential cleanup criteria but do not
exceed the NOAEL/LOAEL range. Therefore, surface soils pose an unacceptable risk to humans
but not to ecological receptors. The maximum PCB concentration in subsurface soil exceeds the
Part 201 Generic Residential cleanup criteria and the NOAEL/LOAEL range. If subsurface
residuals were dug up and brought to the surface, then people and ecological receptors can be
exposed to PCBs in concentrations that would pose an unacceptable risk. Given the above,
remedial action is warranted at the AMW-3A area.

Residential Areas
The only residential areas adjacent to OU2 are located to the south of the landfills. Residential -
zoned areas were compared to the Part 201 Residential cleanup criteria of 4 mg/kg and the
NOAEL/LOAEL range of 6.5 mg/kg to 8.1 mg/kg for the protection of ecological receptors. At
locations where samples were taken, soils at residential properties south of the Willow Boulevard
and A-Site Landfills do not exceed the Part 201 Residential cleanup criteria or the
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NOAEL/LOAEL range; therefore, soils do not pose a risk to people or ecological receptors.
Given the above, no remedial action is warranted at the residential areas south of OU2.

7.3 Basis for Action

A response action at OU2 is warranted because PCB concentrations in surficial residuals, soil,
and sediment at OU2 exceed the Part 201 Commercial II/Industrial and Residential cleanup
criteria and/or the NOAEL/LOAEL range established in the BERA for the protection of
ecological receptors and because the landfills will be left in place in perpetuity. Additionally a
response action at OU2 may be warranted because of the potential migration of PCBs from the
landfills and adjacent areas (via erosion or surface water runoff) into the Kalamazoo River and
because of PCB concentrations in sediment located in OU2 wetland areas that may present an
unacceptable risk to consumers of the fish. Due to the above considerations, the response action
selected in this Record of Decision is necessary to protect the public health or welfare or the
environment from the actual or threatened releases of hazardous substances into the
environment.

8.0 Remedial Action Objectives and ARARs

8.1 Remedial Action Objectives (FAOs)

The Remedial Action Objectives for OU2 are to: 1) eliminate exposure to PCB-contaminated
material exceeding applicable land-use and/or risk based cleanup criteria; 2) prevent PCB
migration, via erosion or surface water runoff, into the Kalamazoo River; and 3) mitigate, to the
extent practicable, adverse effects to the environment due to implementation of a remedial
action.

8.2 Applicable or Relevant and Appropriate Requirements (ARARs)

Section 121(d) of CERCLA requires that Superfund remedial actions at least attain legally
applicable or relevant and appropriate Federal and State requirements, standards, criteria, and
limitations which are collectively referred to as ARARs, unless such ARARs are waived under
CERCLA Section 121(d)(4). Applicable requirements are those cleanup standards and other
substantive requirements, criteria, or lirrstations promulgated under Federal environmental or
State environmental or facility siting lav/s that specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance found at a Superfund
site. Relevant and appropriate requirements are those cleanup standards and other substantive
requirements, criteria, or limitations promulgated under Federal environmental or State
environmental or facility siting laws thai:, while not applicable, address problems or situations
sufficiently similar to those encountered at the Superfund site that their use is well suited to the
particular site.
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In addition to ARARs, guidance materials that have not been promulgated or regulatory
standards that are not applicable or relevant and appropriate may be considered (including
local/county requirements); these are referred to as items "to be considered" (TBC). While
TBCs may be considered along with ARARs, they do not have the status of ARARs. A
complete list of ARARs and TBCs identified for OU2 are presented in Section 13.2 of this ROD.

9.0 Description of Alternatives

Following development of RAOs, a number of technology types and process options5 for
addressing PCB-contaminated material at OU2 were identified and screened in the FFS. Based
upon the screening of technologies, MDEQ evaluated and assembled a range of alternatives.
Four remedial alternatives (Alternative 1, Alternative 2 with bank stabilization options 2A, 2B,
or 2C, Alternative 3, and Alternative 4) were evaluated in the FFS and are identified below.

Alternative 1: No Action

Alternative 2: Consolidation and Containment of Select Materials6

Sub-alternative 2A: Consolidation and Containment of Select Materials, Install New
Sheet Pilling at Willow Boulevard Landfill, and Retain Existing
Sheet Piling at A-Site Landfill

Sub-alternative 2B: Consolidation and Containment of Select Materials, Remove
Existing Sheet Pilling at A-Site Landfill, and Re-Grade/Stabilize
Banks with a Setback at Willow Boulevard and A-Site Landfills

Sub-alternative 2C: Consolidation and Containment of Select Materials, Re-
Grade/Stabilize Banks using Ecologically Friendly Materials with
a Setback at Willow Boulevard Landfill, and Retain Existing Sheet
Piling at A-Site Landfill

Alternative 3: Removal of all OU2 Residual/Material and Off-Site Disposal

Alternative 4: Removal of the Willow Boulevard Landfill Residuals and Consolidation at
the A-Site Landfill

An example of a technology type is "soil removal," and an example process option within that technology type is
"mechanical excavation." Selection of a particular process option as representative was done to streamline the
development of potential remedial alternatives.

6 "Select materials" refers to PCB-contaminated residual, soil, and/or sediment at the Willow Drainageway Area,
the Area South of the A-Site Berm (including the Former Olmstead Creek), the Area East of Davis Creek, and the
area near monitoring well AMW-3A.
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9.1 Description of Alternatives/Remedy Components

9.1.1 Alternative 1 - No Action

Description of Alternative
The no-action alternative is required under the NCP and serves as a baseline against which the
other potential remedial alternatives can be compared. This alternative would result in increased
potential for PCBs to migrate to the Kalamazoo River over time since no action and no
maintenance of the existing fence, would increase the chance of exposing trespassers and anglers
to PCB-containing residuals.

Cost
No costs are associated with this alternative.

9.1.2 Alternative 2 - Consolidation and Containment of Select Materials

Description of Alternative
Alternative 2 is not a stand-alone remedy, as it would be paired with one of the bank stabilization
options described under Sub-alternative:; 2A, 2B, or 2C. Under Alternative 2, approximately
13,800 cyd3 of PCB-contaminated residual, soil, and/or sediment would be excavated from the
Willow Drainageway, the Area South of the A-Site Berm (including Former Olmstead Creek),
the Area East of Davis Creek, and the area near monitoring well AMW-3A, and consolidated
with existing residuals at the A-Site Landfill. Post-removal confirmatory sampling and analysis
would be performed at the excavation areas. Excavated areas would be mitigated by backfilling
with clean sand to prevent ponding and revegetated to prevent erosion. Areas identified as
wetlands would be backfilled to grade or restored in accordance with an approved wetland
restoration plan. After all waste is placed into the A-Site Landfill, both the Willow Boulevard
and A-Site Landfills will be capped with a cover system that is compliant with Part 115, Solid
Waste Management, of the NREPA. Erosion control measures, such as riprap, would be placed
on the sides of the landfill to protect the cap and contents of the landfill from a 100-year flood.
The isolation of PCB-containing residuals would reduce the potential for human and ecological
exposure and erosion control measures would reduce the migration of contaminated materials
into the Kalamazoo River and adjacent areas. Long-term maintenance of the cap and
institutional controls (perimeter fence with posted warning signs and deed restrictions) would be
implemented. Groundwater monitoring will also be conducted and results evaluated. If
contaminants are present in groundwater at concentrations that present a risk to pubic health or
wildlife, then a groundwater cleanup remedy may be required, but that remedy will be done
under a separate U.S. EPA action.

Cost
Alternative 2 costs are associated with the following construction activities:
mobilization/demobilization, work area isolation, site preparation, consolidation of select
residuals/soils/sediments, sediment stockpile/stabilization (if necessary), water treatment,
bank/dike consolidation and stabilization, erosion control, cap with a flexible membrane liner
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(FML), vegetative cover, and health and safety. Costs for Alternative 2 with bank stabilization
options 2A, 2B, and 2C are presented below.

9.1.3 Sub-alternative 2A - Consolidation and Containment of Select Materials, Install
New Sheet Pilling at Willow Boulevard Landfill, and Retain Existing Sheet Piling at
the A-Site Landfill

Description of Alternative
This option includes all components of Alternative 2 and includes the installation of new sheet
piling along the perimeter of the Willow Boulevard Landfill adjacent of the Kalamazoo River.
Sheet piling, as an erosion control measure, would reduce the migration of contaminated
materials into the Kalamazoo River. Under this option, 1,800 feet of sheet pile will be installed
and extended at least 2 feet above the 100 year flood elevation to prevent PCB migration (via
erosion or surface water runoff) from the landfill into the Kalamazoo River, the Former
Olmstead Creek, and Davis Creek.

Cost
The estimated capital cost is approximately $8.26 million, while the operation and maintenance
(O&M) cost is approximately $399,000 per year, including costs associated with long-term
groundwater monitoring, for a total O&M cost of approximately $4.95 million (30-year present
worth analysis based on a 7% discount rate). The total project present worth cost for Sub-
alternative 2A is approximately $13.3 million.

9.1.4 Sub-alternative 2B -Consolidation and Containment of Select Materials, Remove
Existing Sheet Pilling at A-Site Landfill, and Re-Grade/Stabilize Banks with a
Setback at Willow Boulevard and A-Site Landfills

Description of Alternative
This option includes all components of Alternative 2 and requires the existing sheet piling at the
A-Site Landfill be removed or cut off below the waterline. The banks of the Willow Boulevard
and A-Site Landfills would be pulled back to create a setback or protective buffer along the
Kalamazoo River. The new banks of the landfill will be protected against erosion by using low-
profile techniques including, but not limited to, articulated concrete, geoweb materials, or
revetment blankets. As described under Alternative 2, the isolation of PCB-containing residuals
would reduce the potential for human exposure and migration of contaminated materials into the
Kalamazoo River. The setback and erosion control measures would allow new berms to be built
and reduce habitat degredation posed by sheet pile by providing a buffer zone, while offering
protection from flooding.

Costs
For purposes of cost analysis, a 50-foot setback distance from the river's edge was assumed. The
actual setback distance would be determined during remedial design. Given the assumption of
50-foot setback, the estimated capital cost is approximately $7.71 million, while the O&M cost is
approximately $399,000 per year, including costs associated with long-term groundwater

29



monitoring, for a total O&M cost of approximately $4.95 million (30-year present worth analysis
based on a 7% discount rate). The total project present worth cost for Sub-alternative 2B is
approximately $12.7 million.

9.1.5 Sub-alternative 2C -Containment of Select Materials, Re-Grade/Stabilize Banks
using Ecologically Friendly Materials with a Setback at Willow Boulevard Landfill,
and Retain Existing Sheet Piling at A-Site Landfill

Description of Alternative
This option includes all components of Alternative 2 but establishes a setback along the
Kalamazoo River only at the Willow Boulevard Landfill; the sheet pile at the A-Site Landfill
would remain in place. Upon re-grading and capping, the banks would be reinforced using
permanent but ecologically friendly means of bank stabilization also commonly referred to as
"soft engineering." Soft engineering techniques may include, but are not limited to shallow bank
slopes, planting of live vegetation, log revetments, etc. As in Alternative 2, the isolation of PCB-
containing residuals would reduce the potential for human exposures and reduce the potential
migration of contaminated materials into the Kalamazoo River. This option attempts to integrate
the A-Site Landfill's existing sheet piling with ecologically friendly erosion control measures at
the Willow Boulevard Landfill reducing the impact (and habitat loss) of bank stabilization while
controlling costs. This alternative also attempts to be responsive to the community's desire to
reduce the landfill footprint and have a component of the remedy address aesthetics and habitat
issues.

Costs
The actual setback distance would be established during remedial design. For purposes of cost
analysis, a 50-foot setback distance from the river's edge was assumed. Given this assumption,
the estimated capital cost is approximately $6.57 million, while the O&M cost is approximately
$399,000 per year, including costs associated with long-term groundwater monitoring, for a total
O&M cost of approximately $4.95 million (30-year present worth analysis based on a 7%
discount rate). The total project present worth cost for Sub-alternative 2C is approximately
$11.5 million.

9.1.6 Alternative 3 - Removal and Off-Site Disposal

Description of Alternative
Alternative 3 would involve the removal of all PCB-containing residuals (approximately 634,200
cyd3) from OU2 and adjacent areas and disposal in an off-site landfill permitted to receive TSCA
material. This would be accomplished through the excavation, dewatering, and off-site disposal
of residuals from the Willow Boulevard Landfill, the A-Site Landfill, and adjacent areas.
Excavated residuals from these sites would be transported to and disposed of in an off-site
landfill, thereby reducing or eliminating the need for on-site long-term monitoring or
management. In the Area East of Davis Creek and the AMW-3 A area, the extent of PCB
contamination would be better defined. Adjacent residential properties (i.e., lots 38,40,41, 42,
and 43) would be assessed to ensure excavation at OU2 does not reduce drainage capacity or
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increase the likelihood of flooding; backfilling and re-vegetation may be necessary. Following
the removal and disposal of residuals, these areas would be backfilled with clean material,
graded, and restored to match the surrounding area.

Costs
Costs for this alternative are associated with construction activities including mobilization/
demobilization, work area preparation, excavating residuals, stockpiling/stabilizing residuals,
dewatering residuals, water treatment, transport and disposal of materials, site restoration, and
health and safety. No O&M costs are associated with this alternative since all wastes would be
disposed of off-site. The estimated capital cost associated with Alternative 3 is approximately
$46.1 million. Transportation and disposal of excavated residuals account for approximately 42
percent of the total capital cost. Costs for this alternative could be higher if portions of the waste
in OU2 are determined to be characteristically hazardous waste under RCRA.

9.1.7 Alternative 4 - Removal of the Willow Boulevard Landfill Residuals and
Consolidation at the A-Site Landfill

Description of Alternative
Alternative 4 would involve the removal of PCB-containing residuals (approximately 158,800
cyd ) from the Willow Boulevard Landfill (including the Willow Drainageway, the Area South
of the A-Site Berm, and the Area East of Davis Creek). This would be accomplished through the
excavation, dewatering, and on-site consolidation of residuals into the A-Site Landfill. The A-
Site Landfill would be capped using a cover system (including a FML, as proposed by the PRP).
The removal and isolation of PCB-containing residuals would eliminate the potential for human
exposure, while erosion control measures would prevent the migration of contaminated residuals
into the Kalamazoo River. In the Area East of Davis Creek and the AMW-3A area, the extent of
soils containing PCBs exceeding appropriate cleanup criteria would be defined and addressed.
Adjacent residential properties (i.e., lots 38, 40, 41, 42, and 43) would be assessed to ensure
excavation at OU2 does not reduce drainage capacity or increase the likelihood of flooding;
backfilling and re-vegetation may be necessary. Following the removal and disposal of
residuals, these areas would be backfilled with clean material, graded, and restored to match the
surrounding area. Long-term maintenance of the cover and institutional controls (perimeter
fence with posted warning signs and deed restrictions) would be implemented. Groundwater
monitoring will also be conducted consistent with the approach approved at the King Highway
Landfill Operable Unit.

Costs
Costs for this alternative are associated with construction activities, including
mobilization/demobilization, work area preparation, excavating and dewatering residuals,
stockpiling/stabilizing residuals, water treatment, transport, and consolidation of materials,
capping the A-Site, installing vegetative cover, and site restoration. The estimated capital cost
associated with Alternative 4 is approximately $12.86 million. The annual estimated O&M cost
is approximately $236,000 per year, including costs associated with long-term groundwater
monitoring, for a total O&M cost of approximately $2.93 million (30-year present worth analysis
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based on a 7% discount rate). The total project present worth cost for Alternative 4 is
approximately $15.8 million.

9.2 Common Elements and Distinguishing Features of Each Alternative

9.2.1 Common Elements

All alternatives, except Alternative 1, actively remediate OU2; however, some alternatives
remediate to a greater degree than others do. Alternative 3 provides the highest degree of
remediation since all PCB-contaminated materials at OU2 would be removed and disposed of
off-site. Alternative 4 provides a high degree of remediation, but to a lesser extent than
Alternative 3. Alternative 4 would result in a smaller landfill "footprint" by removing all
residuals from the Willow Boulevard Landfill, and consolidating and containing those residuals
at the A-Site Landfill. Alternative 1, Alternative 2 (with options 2A, 2B, and 2C) and
Alternative 4 would require long-term monitoring of OU2, including groundwater monitoring
and institutional controls since PCB-contaminated residuals would remain onsite. Only
Alternative 3 may not require long-term monitoring since all PCB-contaminated residuals would
be removed and disposed of at an off-site landfill.

9.2.2 Distinguishing Features

No active remediation would occur under Alternative 1. No sheet pile would exist at OU2 under
Sub-alternative 2B and Alternative 3 because the existing sheet pile would be removed from the
A-Site Landfill. Sheet pile would be present only at one landfill under Alternative 1 and Sub-
alternative 2C, and at both landfills under Sub-alternative 2A. Long-term monitoring of OU2
may not be needed under Alternative 3 since both landfills would be removed and contaminated
material disposed of off-site.

10.0 Summary of Comparative Analysis of Alternatives

This section of the ROD compares the alternatives against the nine criteria, noting how each
compares to the other alternatives. A detailed evaluation of the original six alternatives can be
found in the FFS. When selecting a remedy for a site, U.S. EPA considers the factors set forth in
Section 121 of CERCLA by conducting a detailed analysis of the remedial alternatives in
accordance with the NCP. Guidance documents have been developed to provide assistance for
selecting a remedy, such as U.S. EPA's Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (OSWER Directive 9355.3-01) and U.S. EPA's A Guide to
Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection
Decision Documents (OSWER 9200.1-23.P). The detailed analysis consists of an assessment of
the individual alternatives against each of the nine evaluation criteria (two threshold, five
primary balancing, and two modifying criteria) and a comparative analysis focusing upon the
relative performance of each alternative against those criteria. The nine evaluation criteria are
described below.
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Threshold Criteria

1. Overall Protection of Human Health and the Environment addresses whether a
remedy provides adequate protection of human health and the environment and describes
how risks posed by the site are eliminated, reduced, or controlled through treatment,
engineering, or institutional controls. The selected remedy must meet this criterion.

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
addresses whether a remedy will meet the applicable or relevant and appropriate
requirements. The selected remedy must meet this criterion or a waiver of the ARAR
must be obtained.

Primary Balancing Criteria

3. Long-Term Effectiveness and Permanence refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human health and the environment
over time, once cleanup levels have been met.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment addresses the
statutory preference for selecting remedial actions that employ treatment technologies
that permanently and significantly reduce toxicity, mobility, or volume of the hazardous
substances as their principal element. This preference is satisfied when treatment is used
to reduce the principal threats at the site through destruction of toxic contaminants,
reduction of the total mass of toxic contaminants, irreversible reduction in contaminant
mobility, or reduction of total volume of contaminated media.

5. Short-Term Effectiveness addresses the period of time needed to implement the remedy
and any adverse impacts that may be posed to workers, the community and the
environment during construction of the remedy until cleanup levels are achieved. This
criterion also considers the effectiveness of mitigative measures and time until protection
is achieved through attainment of the RAOs.

6. Implementability addresses the technical and administrative feasibility of a remedy from
design through construction, including the availability of services and materials needed to
implement a particular option and coordination with other governmental entities.

7. Cost includes estimated capital costs, annual operation and maintenance costs (assuming
a 30-year time period), and net present value of capital and operation and maintenance
costs, including long-term monitoring.

Modifying Criteria

8. State Agency Acceptance considers whether the State support agency concurs with the
selected remedy for the site.
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9. Community Acceptance addresses the public's general response to the remedial
alternatives and the preferred alternative presented in the Proposed Plan. The ROD
includes a responsiveness summary that summarizes the public comments and U.S.
EPA's response to those comments. The responsiveness summary is included under
Part III of this ROD.

The full text of the detailed analysis of the six remedial alternatives against the nine evaluation
criteria (including both the individual analysis and the comparative analysis) is contained in the
November 2004 Focused Feasibility Study Report which is included in the Administrative
Record for OU2. This section of the ROD summarizes the highlights of the comparative
analysis.

10.1 Overall Protection of Human Health and the Environment

Sub-alternatives 2A, 2B, 2C and Alternatives 3 and 4 include measures that actively address
PCB-contaminated material within the landfills and adjacent areas. Alternative 3 affords the
highest degree of overall protection of human health and the environment since its
implementation would result in the excavation and off-site disposal of all PCB-containing
materials at OU2, thereby eliminating risks to the public and ecological receptors. Alternative 4
affords a high degree of overall protection but to a lesser extent than Alternative 3. Under
Alternative 4, risk to human health and the environment would be reduced since all PCB-
containing materials (above and below the water table) within the Willow Boulevard Landfill
and at adjacent areas, would be excavated and contained under an engineered cap at the A-Site
Landfill. Overall protection can also be achieved by isolating PCB-contaminated materials
onsite under an engineered cap (Sub-alternatives 2A, 2B, 2C, and Alternative 4) and
implementing bank stabilization, erosion control measures, institutional controls, and long-term
maintenance. These components would eliminate the potential for direct contact with residuals
and reduce PCB transport into the Kalarnazoo River. No active remediation measures would be
taken under Alternative 1; and therefore, it would not be protective of public health and the
environment.

10.2 Compliance with ARARs

Section 121(d) of CERCLA requires that Superfund remedial actions meet ARARs. A brief
discussion of the primary ARARs is provided below. In addition to ARARs, non-enforceable
guidelines, criteria, and standards may be useful in evaluating remedial alternatives. As
described previously in Section 8.2 of this ROD, these guidelines, criteria and standards are
known as TBCs.

ARARs for the selected remedy include the following:

• Surface water quality standards contained in Part 31, Water Resources Protection, of the
NREPA;
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• Rules established pursuant to Part 31, Water Resources Protection, of the NREPA
regarding permit requirements;

• Site-specific pollutant limitations and performance standards which are designed to
protect surface water quality contained in the Federal Clean Water Act (CWA);

• Regulations prohibiting unauthorized obstruction or alteration of any navigable water in
the United States (dredging, fill, cofferdams, piers, etc.) contained in the Federal River
and Harbor Act;

• Regulations regarding the dredging or filling of lakes or stream bottoms contained in Part
301, Inland Lakes and Streams, of the NREPA;

• Rules prescribing soil erosion and sedimentation control plans, procedures, and measures
contained in Part 91, Soil Erosion and Sedimentation Control, of the NREPA;

• Rules prohibiting the emissions of air contaminants in quantities which cause injurious
effects to human health, animal life, plant life of significant economic value, and/or
property contained in Part 55, Air Pollution Control, of the NREPA;

• National ambient air quality standards contained in the Federal Clean Air Act;

• Statutory provisions and rules specifying environmental response, risk assessment, RA,
and site cleanup criteria pursuant to Part 201, Environmental Remediation, of the
NREPA;

• Certain regulations regarding the construction, operation, and closure of sanitary
landfills, solid waste transfer facilities, and solid waste processing plants pursuant to Part
115, Solid Waste Management, of the NREPA;

• Effluent standards for toxic compounds including PCBs contained in the Federal WPCA
Toxic Pollutant Effluent Standards;

• Regulations regarding activities in wetlands found in Part 303, Wetland Protection, of the
NREPA; and

• Federal regulations under the Toxic Substances and Control Act (TSCA) regarding the
risk-based disposal of PCB remediation waste, 40 C.F.R. § 761.61(c).

All alternatives would comply with all ARARs with the exception of Alternative 1. Alternative
1 would not be compliant with Part 201, which establishes the cleanup criteria to be used while
remediating a site. Alternative 1 would also not comply with the TSCA ARAR, as an
unreasonable risk of injury to human health and the environment would exist.
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10.3 Long-Term Effectiveness and Permanence

A primary measure of long-term effectiveness of an alternative is the magnitude of residual risk
to human health and the environment after remediation. Alternative 1 would not be an effective
or permanent alternative, because it does not reduce risk. With proper and effective operation
and maintenance, Sub-alternatives 2A, 2B, 2C and Alternatives 3 and 4 would provide long-term
effectiveness by isolating or removing PCB-contaminated material from OU2. Alternative 3 has
the highest degree of long-term effectiveness and permanence because all PCB-containing
materials would be excavated and disposed of at an off-site permitted landfill. Sub-alternatives
2A, 2B, 2C and Alternative 4 (consolidation and containment) also have a high degree of
effectiveness, but must rely on long-term maintenance to prevent barrier deterioration and ensure
that potential exposure pathways are controlled. The magnitude of residual risk and exposure to
human health and the environment is directly related to the adequacy and reliability of the cover
system, long-term groundwater monitoring, and institutional controls.

10.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

None of the five alternatives includes any active treatment of contaminated materials; therefore,
there would be no reduction in toxicity. mobility, or volume through treatment. However, four
of the alternatives result in varying degrees of reductions to mobility and/or volume.

Alternative 1 would achieve no reduction in mobility of contaminated residuals along the
riverbank or floodplain, no reduction in toxicity, and no reduction in volume. Sub-alternatives
2A, 2B, and 2C would reduce mobility by isolating residuals in place through consolidation of
residuals/soil/sediment and placement of a cap (with a FML), but there would be no net
reduction of volume at OU2. Sub-alternatives 2A, 2B, and 2C do not eliminate the potential for
mobilization of contaminants to the groundwater and surface water interface (GSI), as saturated
residuals below the water table would remain at the Willow Boulevard Landfill. Long-term
groundwater monitoring would verify whether PCBs are mobilizing to groundwater so that an
appropriate action could be taken.

Alternative 3 would reduce the potential mobility of contaminated materials through the removal
and containment at a permitted off-site landfill. Alternative 3 would also reduce the volume of
PCB-contaminated material at OU2 through excavation and off-site disposal of materials, but
this volume would just be moved from one place to another. Alternative 4 provides no net
reduction in volume since the PCB-coni animated material from the Willow Boulevard Landfill
and adjacent areas would be consolidated into the A-Site Landfill. Alternative 4 would reduce
mobilization of contaminants through isolation and containment under a landfill cap.

10.5 Short-Term Effectiveness

There are no short-term effectiveness concerns associated with Alternative 1 because no active
remedial measures would be implemented. Sub-alternatives 2B and 2C have short-term impacts
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associated with them because they both require excavating and moving residuals. Although
controls and monitoring reduce the potential for short-term impacts, risks associated with PCB
exposure by workers and possibly the community (via dust borne releases) would increase
proportionally with increased handling of materials. Because Alternative 3 involves removal and
transport of a large amount of material, it poses an incremental increase in short-term exposure
risk and a possible further reduction in short-term effectiveness. Alternative 4 also involves
similar short-term effectiveness concerns, but it does not involve as much excavation, materials
handling, or transportation as Alternative 3. These factors make Alternative 3 the least effective
alternative in the short-term. Sub-alternative 2C has a moderate amount of short-term impacts
associated with it but less than Sub-alternative 2B, which requires more excavation and handling
of materials. Sub-alternative 2A has the least amount of short-term impacts since it involves the
least amount of materials handling.

10.6 Implementability

Alternative 1 cannot be evaluated by this criterion because no active remedial measures would be
implemented. Sub-alternatives 2A, 2B, 2C and Alternatives 3 and 4 include remedial measures
that include proven technologies and that are considered to be technically feasible. Services and
materials necessary to implement these alternatives are readily available though local vendors.

Alternative 3 would require a substantial amount of equipment. The engineering, design, and
administrative requirements increase with the complexity of the alternative in the following
order: Sub-alternative 2A (no excavation), Sub-alternative 2C (limited excavation), Sub-
alternative 2B (significant excavation), Alternative 4 (extensive excavation), and Alternative 3
(complete excavation). The degree of difficulty in implementing these alternatives increase with
the amount and type of material that would be excavated and the distance it would take to travel
to the selected disposal facility. Excavating residuals below the groundwater table may present a
high degree of technical difficulty. Due to the magnitude of work required for Alternatives 3 and
4, Sub-alternative 2A would be considered the most implementable, then Sub-alternative 2C,
followed by Sub-alternative 2B.

10.7 Cost

Cost includes estimated capital costs and annual operation and maintenance costs (assuming a
30-year time period and a 7% discount rate). Present worth cost represents the total cost of an
alternative over time in terms of today's dollar value. In accordance with U.S. EPA guidance,
cost estimates are expected to be accurate within a range of +50 to -30 percent. Detailed cost
estimates for the four remedial alternatives are presented in the November 2004 Focused
Feasibility Study Report and in Attachment 1 to this ROD. The estimated present worth cost to
implement the six potential remedial alternatives at OU2 are as follows:

• Alternative 1: $0
• Sub-alternative 2A: $13.3 million
• Sub-alternative 2B: $12.7 million
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• Sub-alternative 2C: $11.5 million
• Alternatives: $46.1 million
• Alternative 4: $15.8 million

10.8 State Agency Acceptance

The MDEQ authored the RI/FFS, which included an evaluation and analysis of potential
remedial alternatives against the nine evaluation criteria under the NCP. As the support agency,
U.S. EPA reviewed and provided comments to the MDEQ on the RI/FFS. After MDEQ
finalized the RI/FFS Report, the U.S. EPA then became the lead-enforcement agency responsible
for identifying a preferred remedial alternative in the Proposed Plan and for documenting the
selected remedial alterative in the ROD.

The State concurs with the selection of Sub-alternative 2C for OU2, but it also supports an
enhanced remedy that would incorporate the Kalamazoo River Trustee Councils' restoration
goals for OU2. The State's concurrence letter and the Kalamazoo River Trustee Councils'
restoration goals, as described in its August 19, 2005 letter, are included in the Administrative
Record for OU2.

10.9 Community Acceptance

During the public comment period, a majority of the local community supported Sub-alternative
2C but also supported Alternatives 3 and 4. Some citizens suggested that Alternative 4 should be
combined with components of Sub-alternatives 2B and 2C as being the most acceptable and
aesthetically pleasing to the local community. The community does not consider Alternative 1
as desirable because no action would be taken and PCB-contaminated materials would remain
permanently at OU2. Sub-alternative 2A is also not desirable to the community because citizens
strongly object to the use of more sheet pile along the Kalamazoo River. A summary of all
public comments can be found in the Responsiveness Summary in Part III to this ROD.

11.0 Principal Threat Wastes

The NCP establishes an expectation thai: U.S. EPA will use treatment to address principal threat
wastes wherever practicable. Principal threat wastes are source materials that are considered
highly toxic or highly mobile, that cannot be reliably contained, or present a significant risk to
human health or the environment. Low level threat wastes are those source materials that
generally can be reliably contained and that would present only a low risk in the event of release.
They include source materials that exhibit, among other things, low mobility in the environment.

There are no principal threat wastes at OU2. PCB-contaminated material within the landfills and
adjacent areas are not highly mobile since the PCBs readily bind to clay materials used in the
processed paper, are of low solubility, and have a low permeability (8 x 10-7 cm/sec), which is
equivalent to a flexible membrane liner used at regulated landfills. Additionally, the NCP
establishes an expectation that U.S. EPA will use engineering controls, such as containment, for

38



wastes that pose a relatively low long-term threat. Residuals at OU2 can be reliably contained
under a landfill cap, and long-term O&M can be performed to ensure the reliability of the cap,
thereby further reducing the potential for mobility of PCB-contaminated material into the
environment.

12.0 Selected Remedy

Alternative 2, with stabilization option 2C (Sub-alternative 2C) is the selected remedy for OU2.
This alternative consists of consolidation and containment of PCB-contaminated materials,
creating a setback (or buffer zone) from the Kalamazoo River at the Willow Boulevard Landfill
portion of OU2, and re-grading and stabilizing the riverbanks using ecologically friendly
materials at the Willow Boulevard Landfill to improve habitat quality. Sub-alternative 2C also
allows the existing sheet pile wall at the A-Site Landfill portion of OU2 to remain in place.
Adverse effects of the remedial action will be mitigated by backfilling excavation areas to grade
with clean soil and establishing a vegetative cover over the area. All identified wetland areas
where remediation occurs will be restored back to a wetland area after remediation.
Additionally, long-term maintenance, institutional controls to restrict public access, and
groundwater monitoring will be implemented. The remedial action will reduce or eliminate the
risk to human health and ecological receptors by preventing exposure to PCB-contaminated
materials, and will reduce potential PCB migration (via erosion or surface water runoff) into the
Kalamazoo River and adjacent areas. Sub-alternative 2C meets the threshold criteria, protection
of human health and the environment, and compliance with ARARs. Sub-alternative 2C also
provides the best balance among the balancing criteria, and a majority of the local community
accepts the selected remedy, as expressed in the written comments received on the Proposed
Plan.

12.1 Summary of the Rationale for the Selected Remedy

The main factors influencing U.S. EPA in its selection of Sub-alternative 2C include:

1) The risk to human health and ecological receptors will be reduced or eliminated by
preventing exposure (through excavation, consolidation, and containment) via direct
contact with PCB-contaminated materials and further erosion of PCB contaminated
material into the Kalamazoo River and adjacent areas;

2) Implementation of institutional controls will prevent future exposure to PCB-
contaminated material by restricting public access to OU2;

3) Long-term maintenance and groundwater monitoring will assess the integrity and
effectiveness of the overall remedy;

4) Sub-alternative 2C is as equally protective of human health and as compliant with
ARARs as remedial Alternatives 3 and 4, but it costs significantly less than those
Alternatives. Additionally, while Sub-alternative 2B costs only 10% more than Sub-
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Alternative 2C, it does not consider the community's objection to the addition of more
sheet pile along the Kalamazoo River; and

5) Sub-alternative 2C could be enhanced to include either the complete removal and off-site
disposal of PCB-contaminated material (Alternative 3), or partial removal and onsite
consolidation (Alternative 4) as part of a compensatory action under a Natural Resource
Damage Claim by the Trustee Council.

12.2 Description of the Selected Remedy

The remedial action for OU2 addresses papermaking residual, soil, and sediment contaminated
with PCBs. As directed by the selected remedy, PCB-contaminated material will be excavated
from adjacent areas and consolidated wii:h existing residuals at the A-Site Landfill. At the
Willow Boulevard Landfill, a setback will be created and a new ecologically friendly dike
installed to improve habitat along the river. The setback distance was assumed to be 50 feet, but
the actual distance will be determined during the design phase of the remedy. The setback and
dike will physically separate the Willow Boulevard Landfill from the Kalamazoo River and
prevent the transport of PCBs into the Kalamazoo River. In places where no adequate dike
exists, an earthen berm will be constructed along the perimeter of the Willow Boulevard Landfill
to provide a separation between the landfill and adjacent residences.

At the A-Site Landfill, the existing sheet pile that separates the landfill from the river will remain
in place. In places where sheet pile has not been installed, bank stabilization will include limited
excavation and re-grading of dike soils to achieve a stable slope and placing a zone of rip-rap at
the toe of the dike to prevent erosion. A cap will be constructed and installed over both the
Willow Boulevard and the A-Site Landfills. The cap will physically isolate and contain residuals
in place, thereby removing the risk to human health and ecological receptors by preventing
exposure to PCB-contaminated materials. The cover will minimize infiltration of rainwater
through the landfills and prevent erosion and migration of PCBs from the landfills into the
Kalamazoo River.

Institutional controls (fence with posted warning signs and deed restrictions) will prevent public
access to the property and prevent the public's exposure to contaminated materials. Long-term
maintenance of the components of the remedy is also required. If contaminants are present in
groundwater at concentrations that present a risk to public health or ecological receptors, then a
groundwater cleanup remedy may be required, but that remedy will be done under a separate
U.S. EPA action. The specific details on how the remedy (access roads, haul road, staging areas,
grubbing and clearing, etc.) will be implemented will be developed during the design phase of
the remedy and approved by U.S. EPA.

Following completion of excavation activities, areas affected by construction activities will be
mitigated by backfilling excavation areas to grade with clean soil and restored by establishing a
vegetative cover. The Area East of Davis Creek would also be restored back to a wetland area.
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The restoration approach for areas outside the landfill boundary and for the Area East of Davis
Creek, which is a State regulated wetland, will be different from the restoration approach of the
landfills. The specific restoration approach for each area of OU2 will be determined during the
design phase. Periodic monitoring and necessary maintenance of the restored areas also will be
conducted to assess the effectiveness of the stabilization and re-vegetation measures.

During implementation of the remedy, appropriate engineering controls (such as dust control,
soil erosion control, and sedimentation control measures) will be conducted, as determined
during the design phase, to mitigate short-term effects during the cleanup. Environmental
monitoring (such as air monitoring and surface water monitoring) also will be conducted, as
determined during the design phase, to evaluate short-term impacts from the construction
activities and respond to them as needed. Georgia-Pacific will be responsible for the
implementation, maintenance, and monitoring of all aspects of the selected remedy including but
not limited to, implementing institutional controls.

12.3 Summary of the Estimated Remedy Costs and Time Required for Implementation

Assuming a 50-foot setback distance, the estimated capital cost for the selected remedy is $6.57
million, while the O&M cost is approximately $399,000 per year, including costs associated with
long-term groundwater monitoring, for a total O&M cost of approximately $4.95 million (based
on a 30-year present worth analysis). The total project present worth cost is $11.5 million.
Construction activities are expected to take two years to complete. A detailed cost estimate for
the selected remedy can be found in Attachment 2 to this ROD.

12.4 Expected Outcomes of the Selected Remedy

The selected remedy is expected to meet the RAOs for OU2 by eliminating exposure to PCB-
contaminated material exceeding Part 201 Commercial II/Industrial (16 mg/kg) and Residential
(4 mg/kg) cleanup criteria, for the protection of human health, and/or the NOAEL/LOAEL range
(6.5 mg/kg to 8.1 mg/kg) established in the BERA, for the protection of ecological receptors.
The selected remedy is also expected to meet the RAOs for OU2 by eliminating the potential
migration of PCBs from the landfills and adjacent areas (via erosion or surface water runoff) into
the Kalamazoo River. It will additionally meet the RAOs by eliminating exposure to PCB-
contaminated sediments located in OU2 wetland areas that may present an unacceptable risk to
consumers of the fish. These cleanup standards are protective of human health and ecological
receptors. At the completion of the remedial action, OU2 will not be available for unlimited use
and unrestricted exposure.

13.0 Statutory Determinations

Under CERCLA Section 121 and the NCP, remedies selected for Superfund sites are required to
be protective of human health and the environment, comply with applicable or relevant and
appropriate requirements (unless a waiver is justified), be cost effective, and utilize permanent
solutions and alternative treatment technologies or resource recovery technologies to the
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maximum extent practicable. In addition, CERCLA includes a preference for remedies that
employ treatment that permanently and significantly reduces the toxicity, mobility or volume of
hazardous wastes as a principal element and a bias against off-site disposal of untreated wastes.
The following sections discuss how the selected remedy for OU2 meets these statutory
requirements.

13.1 Protection of Human Health aind the Environment

The selected remedy will reduce or eliminate the risk to human health and ecological receptors
by preventing exposure to PCB-contaminated materials and reducing PCB transport into the
Kalamazoo River. This will be accomplished through consolidation of residuals, creation of a
setback, construction of a new dike and stabilization of existing dikes, installment of erosion
control measures, placement of a cap, establishment of institutional controls, and establishment
of long-term maintenance and groundwater monitoring. Bank stabilization and erosion control
measures will reduce the potential for bank failure and subsequent transport of PCB-
contaminated material into Davis Creek and/or the Kalamazoo River. The remedy will also
eliminate the potential for direct contact with contaminated materials by physically isolating and
containing contaminated materials from adjacent areas and the residuals within the landfills. The
long-term effect on riparian habitat will be reduced, as there will be no new installation of sheet
pile. Of critical importance to meeting this criterion (prevent bank failure and transport to the
river) is construction of the new bank to achieve a separation between surface water and waste
and protect the landfill cover and contents from a 100 year flood event.

13.2 Compliance with ARARs

The ARARs and TBCs identified for a site are categorized into three types: chemical-specific,
action-specific and location-specific. Chemical-specific ARARs establish the acceptable
amounts or concentrations of a chemical that may be found in, or discharged to, the ambient
environment. Action-specific ARARs are technology- or activity-based performance or design
requirements associated with the potential remedial activities being considered. Location-
specific ARARs establish requirements that protect environmentally sensitive areas and other
areas of special interest. The primary chemical specific, action specific, and location specific
ARARs for the selected remedy are discussed, below, in sections 13.2.1 and 13.2.2. The selected
remedy will comply with the identified federal and/or state ARARs listed below. Where acts or
statutes are cited for ARARs, it includes the relevant and appropriate promulgated federal or
state regulations or rules.

13.2.1 Chemical-Specific ARARs

The primary chemical-specific ARARs for OU2 include:

Federal Chemical-Specific ARARs:
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40 C.F.R. § 761.61 et sea.. TSCA PCS Remediation Waste Rule: The federal regulations
in 40 C.F.R. § 761.61 contain standards for the cleanup and disposal of PCB remediation
waste. PCB remediation waste is a waste containing PCBs because of a spill, release, or
other unauthorized disposal at a concentration equal to or greater than 50 mg/kg.

The remedial alternative selected in this ROD allows the disposal of PCB remediation
waste at the A-Site Landfill portion of OU2, by means of the risk-based disposal method
provided in 40 CFR § 761.61(c). The U.S. EPA Superfund Program Director, in
consultation with the TSCA program, has determined that disposal of PCB-contaminated
residuals and/or materials greater than 50 mg/kg at the A-Site Landfill will not pose an
unreasonable risk of injury to public health or the environment.

The conclusion that the consolidation and capping disposal method component of the
selected remedy does not pose an unreasonable risk of injury to human health or to the
environment is supported by all of the data collected in the RI. As an initial matter, most
of the PCB-contaminated material that will be disposed of in the A-Site Landfill is not,
by definition, PCB remediation waste because the level of PCB contamination is below
50 mg/kg. The contaminated residuals in both landfills have had the opportunity to
naturally settle for many years. The base of the contaminated residuals will have had
time to dewater and establish a dense low hydraulic conductivity zone. Tests show that
the residuals are relatively impermeable. Moreover, the proposed cap will ensure that
terrestrial biota are no longer exposed to the PCB-contaminated wastes in the landfill.
The sides and slopes of the landfill will be constructed to withstand a 100-year flood
event. This construction standard, along with the berm that will be created around both
landfills, should ensure that PCB-contaminated materials no longer erode into the
Kalamazoo River or Davis Creek.

In summary, at OU2, the low-permeability of paper residuals within the A-Site Landfill,
the low-permeability cover, construction of berms, long-term ground water monitoring,
long-term maintenance, and institutional controls included in the selected remedy,
provide protection to public health and the environment. Moreover, the above listed
components of the selected remedy ensure that this alternative will achieve the TSCA
ARAR by implementing a risk-based disposal method.

Federal Water Pollution Control Act (WPCA): This federal statute contains guidelines
for establishing test procedures for the analysis of pollutants. This act is applicable for
the discharge to the Kalamazoo River of water from all dewatering activities that will
occur during the remediation of OU2.

Clean Water Act, Ambient Water Quality Criteria: The federal Clean Water Act
establishes monitoring requirements for the discharge of waste treatment effluents to
waters of the United States. Any surface water runoff generated during excavation must
meet Federal surface water quality standards before being discharged back to the river.
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These standards are applicable to the surface water discharges resulting from excavation
and dewatering of soils, sediments, or residuals at OU2.

State Chemical-Specific ARARs:

• Part 201 Environmental Remediation of the NREPA: This State chemical-specific
standard, under Part 201 Environmental Remediation of the NREPA, particularly in
Sections 2012a and 2012b, specifies that a remedial action shall achieve a degree of
protectiveness appropriate for th^ use of the property. Sections 2012a and 2012b contain
health-based soil standards for residential and industrial/commercial land use.
Additionally, Part 201 provides for the identification, risk assessment, evaluation, and
remediation of contaminated sites within the state. The statute and its rules provide that
remedial actions shall be protective of human health, safety and welfare, and the
environment of the state. These standards are applicable at OU2.

• Part 31. Water Resources Protection, of the NREPA: Part 31 of the NREPA establishes
effluent standards in accordance with the federal WPCA and the CWA, and also
establishes rules specifying standards for several water quality parameters including
PCBs. Part 31, Water Resources; Protection, of the NREPA, would be applicable to the
discharge of water from the site to the Kalamazoo River.

13.2.2 Action- and Locution-Specific ARARs

The primary action- and location-specific ARARs for OU2 are:

Location-Specific ARARs:

State Location Specific ARARs:

• Part 115. Solid Waste Management, of the NREPA: Part 115, Solid Waste Management,
of the NREPA contains regulations regarding the construction, operation, and closure of
sanitary landfills, solid waste transfer facilities, and solid waste processing plants.

Action-Specific ARARs:

Federal Action-Specific ARARs:

• Clean Water Act: The CWA establishes site-specific pollutant limitations and
performance standards that are designed to protect surface water quality. Types of
discharges regulated under the CWA include discharge to surface water, indirect
discharge to a publicly owned treatment works (POTW), and discharge of dredge or fill
materials to United States waters;. This act is relevant to the treatment and discharge of
water to the Kalamazoo River or POTW from the dewatering operations.
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• Rivers & Harbor Act: The Rivers & Harbor Act prohibits unauthorized obstruction or
alteration of any navigable water in the United States (dredging, fill, cofferdams, etc.)- It
also requires that federal agencies, where possible, avoid or minimize adverse impacts of
federal actions upon wetlands and floodplains. Remedial activities, which may require a
permit to perform, must be conducted in such a way that they will avoid unacceptable
obstruction or alteration of the Kalamazoo River channel.

• The Clean Air Act: The Clean Air Act establishes requirements for constituent emission
rates in accordance with national ambient air quality standards. Excavation and cap
construction activities will be regulated by the Clean Air Act.

• TSCA: TSCA's PCB Remediation Waste Rule, 40 CFR, Section 761.61 provides the
requirements for the disposal of PCB-contaminated wastes, and would therefore be
applicable to this remedy.

State Action-Specific ARARs:

• Part 91, Soil Erosion and Sedimentation Control, of the NREPA: This part regulates
earth changes, including cut and fill activities which may contribute to soil erosion and
sedimentation of surface water. Part 91, Soil Erosion and Sedimentation Control, of the
NREPA would apply to any such activity where more than one acre of land is affected or
the regulated action occurs within 500 feet of a lake or stream. Part 91 of the NREPA
would be applicable to the cap construction activities since these actions could impact the
Kalamazoo River, which is less than 500 feet from OU2.

• Part 301, Inland Lakes and Streams, of the NREPA: Part 301, Inland Lakes and Streams,
of the NREPA regulates the dredging or filling of lake or stream bottoms. Activities
associated with the selected remedy, sediment removal, and berm stabilization are
regulated under this part due to the proximity of OU2 to the Kalamazoo River.

• Part 115, Solid Waste Management, of the NREPA: Part 115, Solid Waste Management,
of the NREPA contains regulations regarding the construction, operation, and closure of
sanitary landfills, solid waste transfer facilities, and solid waste processing plants.

• Part 31, Water Resources Protection, of the NREPA: Part 31, Water Resources
Protection, of the NREPA establishes rules regarding water and wastewater discharges.
This is applicable for discharge of waters to the Kalamazoo River. Part 31, Water
Resources Protection, of the NREPA also includes the rules regarding permit
requirements for discharges.

• Part 55, Air Pollution Control, of the NREPA: Rules prohibiting the emission of air
contaminants in quantities which have injurious effects on human health, animal life,
plant life of significant economic value, and/or property are established in Part 55, Air
Pollution Control, of the NREPA. This would be applicable to excavation and cap

45



construction activities. During the construction of the RA, the total emissions from the
entire site shall comply with the secondary risk screening level (SRSL) for PCB. The
SRSL for PCB based upon an incremental cancer risk of 1 in 100,000 is 0.02 ug/m3

(micrograms per cubic meter) applied at OU2 perimeter. At a perimeter location where
the adjacent property is an industrial property or a public roadway, Rule 225 (3)b allows
for compliance with the SRSL multiplied by a factor of 10. Where the adjacent property
is not an industrial property or public roadway, the perimeter location shall comply with
the SRSL.

• Michigan Occupational Safety and Health Act 154 (MIOSHA): MIOSHA establishes the
rules for safety standards in the work place and is applicable to the remediation activities.

• Part 201, Environmental Remediation, of the NREPA: Part 201, Environmental
Remediation, of the NREPA provides for the evaluation and remediation of contaminated
sites within the state. The U.S. EPA has determined that Part 201, Environmental
Remediation, of the NREPA is applicable to OU2. Part 201, Environmental
Remediation, of the NREPA requires that remedial actions be protective of human health,
safety and welfare, and the environment.

• Part 303, Wetland Protection, of the NREPA: Part 303, Wetland Protection, of the
NREPA regulates activities conducted in wetlands as well as mitigation of wetlands.

13.3 Cost Effectiveness

U.S. EPA has determined that the selected remedy for OU2 is cost effective. A cost-effective
remedy in the Superfund program is one where the costs are proportional to the overall
effectiveness of the remedy. U.S. EPA evaluated the overall effectiveness of the potential
remedial alternatives for OU2 presented in the FFS by evaluating the following three criteria:
long-term effectiveness and permanence, reduction in toxicity, mobility and volume through
treatment, and short-term effectiveness. U.S. EPA then compared the overall effectiveness to
cost to determine whether an alternative is cost effective. Of the remedial alternatives evaluated
for OU2, Alternative 2C (the selected remedy) provides a high degree of overall effectiveness,
and it is cost effective compared to the other alternatives that provide the same degree of
effectiveness. Alternative 2C costs 75 percent less than Alternative 3, which is complete
removal and off-site disposal, and 26 percent less than Alternative 4, which reduces the footprint
of the landfill by removing the Willow Boulevard Landfill and consolidating the residuals into
the A-Site Landfill. Alternatives 2A, 215, and 2C provide the same degree of overall
effectiveness, but Alternative 2C is 12 percent less than Alternative 2A, and 8 percent less than
Alternative 2B.
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13.4 Utilization of Permanent Solutions and Alternative Treatment Technologies or
Resource Recovery Technologies to the Maximum Extent Practicable

U.S. EPA believes that the selected remedy represents the maximum extent to which permanent
solutions and treatment technologies can be utilized in a practical and cost-effective manner at
OU2, and represents the best balance of trade-offs among the alternatives with respect to the
primary balancing criteria. Treatment technologies are not a component of the selected remedy
because it would be impracticable and not cost-effective to treat the PCB-contaminated material
when a suitable and protective onsite containment option, the A-Site Landfill, is available for use
at OU2. As discussed in Section 10.0 of this ROD, the selected remedy (Alternative 2C)
provides a high degree of long-term protectiveness and represents a permanent solution for OU2
while being cost-effective.

13.5 Preference for Treatment as a Principal Element

As discussed in Section 11, there are no principal threat wastes at OU2. Therefore, U.S. EPA's
statutory preference for treatment of principal threats does not apply.

13.6 Five-Year Review Requirements

Because the remedy selected in this ROD will result in hazardous substances, pollutants or
contaminants remaining at OU2 above levels that allow for unlimited use and unrestricted
exposure, a statutory review will be conducted within five years after initiation of remedial
action to ensure that the remedy is, or will be, protective of human health and the environment.

14.0 Documentation of Significant Changes

The Proposed Plan for OU2 was released for public comment on July 15, 2005. The Proposed
Plan identified the preferred alternative as Alternative 2C - Consolidation and Containment of
Select Materials, Re-Grade/Stabilize Banks using Ecologically Friendly Materials with a Setback
at Willow Boulevard Landfill. The existing A-Site sheet piling will be retained under this
remedy. U.S. EPA reviewed all written and verbal comments submitted during the public
comment period and determined that no significant changes to the selected remedy, as originally
identified in the Proposed Plan, were necessary or appropriate.
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PART III: RESPONSIVENESS SUMMARY

1.0 Background

The United States Environmental Protection Agency (U.S. EPA) met the public participation
requirements of Section 113(k)(2)(I-v) and 117 of CERCLA during the remedy selection process
for the Willow Boulevard/A-Site Landfill Operable Unit 2 (OU2). These sections require U.S.
EPA to respond "...to each of the significant comments, criticisms, and new data submitted in
written or oral presentations" on U.S. EPA's proposed cleanup plan for a site. This
responsiveness summary addresses the comments and concerns expressed by state agencies,
community groups, residents and the Potential Responsible Party (PRP) in written and oral
comments during the public comment period for OU2.

1.1 Information Repository

The U.S. EPA maintains information repositories containing the administrative record file for the
Allied Paper Inc./Portage Creek/Kalamazoo River Superfund Site and other site documents and
reports at several locations (Table 1). U.S. EPA also maintains an administrative record file for
the site at the U.S. EPA Region 5 Superfund Division Records Center, 77 W. Jackson, Chicago,
Illinois, 60604. The public can access all major reports and documents about OU2 and the other
operable units of the site at these repositories. U.S. EPA also posts information about the Allied
Paper Inc./Portage Creek/Kalamazoo River site on the internet at www.epa.gov/region5/sites and
www.epa.gov/region5/sites/kalproiect.

Information Repositories/Administrative Record Locations for Allied Paper
Inc./Portage Creek/Kalamazoo River Superfund Site (OU1-OU7)

Kalamazoo Public Library, 315 South Rose, Kalamazoo, MI

Waldo Library, Western Michigan University, 1903 West Michigan Avenue, Kalamazoo, MI

Charles Ransom Library, 180 South Sherwood, Plainwell, MI

Otsego District Library, 219 South Fanner Street, Otsego, MI

Allegan Public Library, 331 Hubbard Street, Allegan, MI

Saugatuck-Douglas Library, 10 Mixer Street, Douglas, MI

A complete index of all the documents in the administrative record for OU2 is included in
Appendix A of this ROD. The public may request an electronic copy (CD format) of the entire
administrative record file, or specific documents in the administrative record from the U.S. EPA
Region 5 Superfund Division Records Center.

48



1.2 Public Notices, Fact Sheets and Public Comment Period

U.S. EPA mailed fact sheets outlining the proposed cleanup plan for OU2 to local residents and
other interested parties on U.S. EPA's community involvement mailing list on July 15, 2005.
U.S. EPA announced its proposed plan for OU2 and invited the public to comment on its plan in
a notice in the Kalamazoo Gazette on July 26, 2005. The notice in the Kalamazoo Gazette
included information about U.S. EPA's proposed cleanup for OU2, the other remedial
alternatives that U.S. EPA considered, the upcoming public meeting, the availability of OU2
documents in the information repositories and the public comment period. U.S. EPA also posted
a copy of the OU2 proposed plan on the internet with the other information about the Allied
Paper Inc./Portage Creek/Kalamazoo River site at www.epa.gov/region5/sites/kalproject.

The initial public comment period for the OU2 cleanup plan was from July 15, 2005 to August
15, 2005. During the comment period, U.S. EPA received several requests to extend the
comment period. As a result, the comment period was extended to September 16, 2005. U.S.
EPA published notices announcing the public comment period extension in the Kalamazoo
Gazette on August 14, 2005 and in the Allegan County News on August 18, 2005.

1.3 Public Meeting and Hearing

U.S. EPA presented its proposed plan to residents, local officials, community groups and other
interested parties at a public meeting on August 3, 2005. U.S. EPA discussed the other remedial
alternatives that U.S. EPA considered at the meeting and answered questions about the site. The
public meeting was held at the Kalamazoo Public Library in Kalamazoo. About 13 people
attended the meeting including representatives from the MDEQ, the Lakewood Neighborhood
Association (LNA) and the Kalamazoo River Protection Association (KRPA). A public hearing
followed the meeting, during which U.S. EPA accepted oral comments on its proposed plan. A
court reporter transcribed the oral comments, and this transcript and the written comments U.S.
EPA received during the comment period are part of the administrative record for OU2.

2.0 Summary of Public Comments

U.S. EPA received 6 oral comments and 29 written comments on its proposed plan for OU2.
The comments were submitted by government agencies including the Kalamazoo River Trustee
Council for Natural Resource Damage Assessment and Restoration (Trustee Council) and the
MDEQ; community groups including the Kalamazoo Environmental Council (KEC), the
Kalamazoo River Watershed Council (KRWC), KRPA, and the LNA; Georgia Pacific, the PRP
for OU2; and other interested parties.

About three-fourths of the comments, including comments from the Trustee Council, the KEC,
KRWC and the KPRA, support a cleanup plan for OU2 (referred to in this Responsiveness
Summary as Alternative 5) that was not evaluated in the Michigan Department of Environmental
Quality's (MDEQ) Remedial Investigation/Focused Feasibility Study (RI/FFS) and that was not
considered by the U.S. EPA. MDEQ concurs with Alternative 2 together with bank stablization
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option C (Sub-Alternative 2C) as the selected remedy for OU2, but it also supports Alternative 5
as a way to most efficiently combine remediation with the Trustee Council's restoration goals.

Although there were some variations, Alternative 5 basically contains some elements of
Alternative 4 and Sub-alternatives 2B and 2C, and it includes:

• Moving the PCB-contaminated material from the Willow Boulevard Landfill to the A-
Site Landfill, and

• Removing the sheet pile at the A-Site Landfill and pulling back the A-Site Landfill waste
to create a clean setback or "buffer zone" from the Kalamazoo River with an
ecologically-friendly dike.

Alternative 5 variations include:

• Specifying the setback width at the A-Site Landfill of 150 feet;
• Installing a leachate/groundwater collection system;
• Removing the most contaminated materials or "hot spots" for off-site disposal at a Toxic

Substances and Control Act (TSCA) landfill;
• Dredging river sediments between OU2 and the King Highway Landfill Operable Unit;
• Several comments specified a cleanup level of 0.3 mg/kg PCB;
• Using hydraulic dredging and Geotube containment for sediment transport;
• Vaulting and covering the A-Site Landfill with long-term protective synthetic

geomembranes, concrete, and natural layers of soil to prevent surface runoff;
• Designing the remedy to remain effective for 50 years or longer and to withstand a

100- year flood event or any conceivable flood event; and
• Installing a concrete barrier around Davis Creek.

For the other remedial alternatives, five comments supported U.S. EPA's proposed cleanup
remedy (Sub-alternative 2C); one comment supported Alternative 3 (complete excavation and
off-site disposal); and one comment supported Alternative 4 (excavate OU2, consolidate, and
contain the OU2 materials at the A-Site Landfill underneath a cap).

Additional comments from residents, community groups and other interested parties about U.S.
EPA's proposed plan and the final selected remedial action include:

• Objections to U.S. EPA allowing landfills next to rivers/leaving PCB-contaminated
material in a floodplain;

• Objections to disposing PCB-co:titaminated material from the Georgia-Pacific Kalamazoo
Mill and former Hawthorne Mill properties at the A-Site Landfill;

• Challenging U.S. EPA's use of a TSCA waiver;
• Stabilizing/solidifying PCB-contaminated materials prior to land-filling;
• U.S. EPA's plans for a 500 year flood event or flood events greater than a 100 year flood

event;
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• Truck traffic through the residential area and possible health effects from wind-borne
material;

• Fencing concerns;
• Concerns about designing the ecologically-friendly dike;
• The likeliness of any short-term effects from excavating the landfills as long as proper

procedures are followed;
• Uncertainties about groundwater contributing PCBs to the river, groundwater monitoring

and frequency;
• Ensuring Georgia-Pacific provides long-term maintenance;
• Implementing deed restrictions;
• Safety to people in adjacent neighborhoods; and
• Ensuring PCB-contaminated materials will not enter the St. Joseph River during the

cleanup.

Other comments from residents, community groups and other interested parties addressed:

• Health concerns;
• Concerns about the cleanup taking so long; further studies being pointless and useless;
• Utilizing Natural Resource Damage Assessment monies to remediate natural resource

damages simultaneously with the cleanup; making Natural Resource Damage Assessment
dollars attributable to OU2 a part of the final ROD and settlement so the public and
stakeholders will have final resolution for this stretch of river;

• Deadlines for U.S. EPA to reach agreements with Georgia-Pacific on OU2 and the
Kalamazoo and former Hawthorne Mill properties;

• Ensuring Fish Consumption Advisory Pamphlets are in clear view and readily available
at meetings;

• Requiring Georgia-Pacific to regularly inspect and maintain fish advisory signs along the
river;

• Checking that the administrative record is up to date in all information repositories;
• Economic consequences of PCB contamination in the river; cleaning up the Kalamazoo

River in an appropriate and timely manner so that people can eat fish from the river;
• Removing the dams from the Kalamazoo River to allow safe passage along the river;
• Request to open the King Highway Landfill ROD to provide a natural buffer between the

river and the King Highway Landfill;
• Making more information available to the public; and
• Comments that PCBs do not cause cancer and that the negative effects of PCBs on

Kalamazoo River wildlife has been exaggerated.

Comments from the PRP included:

• Applying the 0.33 mg/kg PCB default sediment criteria protective of fish consumption to
surface soil and other areas infrequently inundated;

• Rewording the description of historical disposal activities at OU2;
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• Allowing the limited use of sheet pile along OU2 where erosive forces of the river are
present;

• The benefits and drawbacks of environmentally friendly techniques;
• Setback width and how the width of the setback will be determined;
• No further investigation and remediation of the AMW-3A area; and
• Not specifying a contingent groundwater remedy in the ROD.

A summary of the comments U.S. EPA received during the public comment period and U.S.
EPA's responses are below. The comments and U.S. EPA's responses are addressed in three
sections:

1) Community comments on U.S. EPA's proposed plan and cleanup (Section 2.1)
2) Other community comments and concerns (Section 2.2)
3) PRP comments (Section 2.3).

2.1 Proposed Plan and Cleanup Comments (PP/C Comments)

Comment PP/C-1: EPA should select a cleanup remedy that fully restores the floodplain at the
WB site and restores the bank around the A-Site to more natural conditions. Although there are
some variations Alternative 5 contains elements of Alternative 4, Alternative 2B and Alternative
2C. Alternative 5 involves moving the PCB-contaminated material from the WB site to the A-
Site, removing the sheet pile at the A-Site, pulling back the A-Site waste to create a clean setback
or "buffer zone", and constructing an ecologically-friendly dike around the A-Site. Alternative 5
would be an effective way to combine remediation with the Trustee Council's restoration goals
for the site, would provide additional habitat along the river, and would be more aesthetically
pleasing.

U.S. EPA Response PP/C-1: U.S. EPA appreciates the public's development and support of
Alternative 5. Alternative 5 is supported by about three-fourths of the comments including
comments from the Trustee Council, the KEC, KRWC and the KPRA. The MDEQ concurs with
Sub-alternative 2C as the selected remedy for OU2 but also supports Alternative 5 as a way to
most efficiently combine remediation with the Trustee Council's restoration goals.

U.S. EPA gave Alternative 5 serious consideration before selecting Sub-alternative 2C as the
OU2 remedy. U.S. EPA's analysis is below.

Sub-alternative 2C and Alternative 5 both use containment to reduce the mobility of
contaminants to the environment. Both alternatives protect human health and the environment
and comply with ARARs. Both alternatives rely on institutional controls, monitoring, and long-
term maintenance to achieve long-term effectiveness and permanence. By removing
contaminated materials from the saturated zone at the Willow Boulevard Landfill, Alternative 5
would eliminate potential impacts to the Kalamazoo River through groundwater transport in this
area. However, groundwater samples collected from a replacement well (WMW-3AR) at the
Willow Boulevard Landfill during the most recent sampling event (2000) did not contain any
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PCBs. The long-term groundwater monitoring included with Sub-alternative 2C will detect
whether any PCBs are mobilizing in groundwater. If contaminants are present in groundwater at
concentrations that present a risk to public health or wildlife, then a groundwater cleanup remedy
may be required, but that remedy will be done under a separate U.S. EPA action.

Large-scale excavation below the water table makes Alternative 5 less implementable than Sub-
alternative 2C. Short-term risks associated with excavating and transporting the Willow
Boulevard material to the A-Site Landfill would also be higher with Alternative 5 than Sub-
alternative 2C. These risks however, could be minimized through proper work practices and
controls. The cost tables for Sub-alternatives 2B and 2C and Alternative 4 in the RI/FFS indicate
that Alternative 5 would cost about $2 million to $3 million more than Sub-alternative 2C.

U.S. EPA agrees that Alternative 5 would be an effective way to integrate the Trustee Council's
restoration goals with the site cleanup. Removing the sheet pile at the A-Site Landfill would also
create more natural conditions along this section of the river and be more aesthetically pleasing
to the community. However, CERCLA and the NCP do not give U.S. EPA the legal authority to
select cleanup remedies based on restoration objectives or aesthetics. U.S. EPA's legal authority
is limited to protecting human health and the environment and to selecting remedies consistent
with U.S. EPA's evaluation criteria.

U.S. EPA is selecting Sub-alternative 2C as the remedy for OU2 because Sub-alternative 2C
meets U.S. EPA's threshold criteria for selected remedies (i.e., must protect human health and
the environment and comply with ARARs) and provides the best balance of tradeoffs among
EPA's balancing criteria (long-term effectiveness and permanence; reduction of toxicity,
mobility or volume through treatment; short-term effectiveness, implementability and cost). The
MDEQ supports Sub-alternative 2C as the selected remedy for OU2. Community acceptance,
while an important consideration to U.S. EPA, is a modifying, not a primary balancing criteria.
Because Sub-alternative 2C meets the remedial action objectives for OU2 and meets U.S. EPA's
evaluation criteria at a significantly lower cost than Alternative 5, U.S. EPA cannot select
Alternative 5 as the OU2 remedy.

U.S. EPA cannot require a remedy to meet the Trustee Council's restoration goals or be
aesthetically pleasing but agrees that it would be more cost-effective for the PRP to integrate the
Trustee Council's restoration goals into the final remedial design and construction. U.S. EPA is
willing to work with the PRP and the Trustee Council during the remedial design phase of the
remedy to develop a final design that incorporates the Trustee Council's restoration objectives
and meets or exceeds the requirements of the OU2 ROD and Consent Decree

Comment PP/C-2: The ROD should specify a setback width of 150 feet or of 100 to 200 feet.

U.S. EPA Response PP/C-2; U.S. EPA does not agree with this comment. U.S. EPA's
remedial action objectives are to provide long-term protection of human health and the
environment and to comply with ARARs. At the Willow Boulevard Landfill, this will be done
by physically separating the waste from the river and protecting the landfill cap and underlying
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waste from a 100 year flood event. U.S. EPA has not determined the setback width needed to
meet these requirements. The final setback width will be determined during the remedial design
using the procedures, calculations and/or approaches in the U.S. EPA-approved Remedial Design
Work Plan or other U.S. EPA-approved planning documents, developed during the remedial
design phase of the remedial action. The final setback width may be 50 feet, 100 to 200 feet or
something more or less. The final setback width will be approved by U.S. EPA in consultation
with MDEQ prior to construction. As indicated in U.S. EPA Response PP/C-1, U.S. EPA's
selected remedy (Sub-alternative 2C) includes leaving the sheet pile at the A-Site Landfill in
place. A setback will not be required at the A-Site Landfill.

Comment PP/C-3: EPA's selected remedy should include a leachate/groundwater collection
system.

U.S. EPA Response PP/C-3; U.S. EPA disagrees with this comment. Most of the waste at
OU2 is above the water table, and the waste will be physically separated from the river by a
clean fill setback at the Willow Boulevard Landfill, and by sheet pile, clean fill and bank
stabilization at the A-Site Landfill. The low permeability cover system to be constructed over
the landfills will further reduce infiltration of precipitation through the residuals over time,
thereby reducing the potential for leachate generation and groundwater transport of PCBs and the
other chemicals detected in site groundwater above MDEQ generic GSI criteria. U.S. EPA's
selected remedy includes long-term groundwater monitoring. If contaminants are present in
groundwater at concentrations that present a risk to public health or wildlife, then a groundwater
cleanup remedy, which may include the installation of a leachate/groundwater collection system,
may be required.

Comment PP/C-4; EPA's selected remedy should include removing the most contaminated
material or "hot spots" from the WB landfill and/or A-Site for off-site disposal at a TSCA
landfill.

U.S. EPA Response PP/C-4; U.S. EPA disagrees with this comment. U.S. EPA's selected
remedy was developed and will be desired to protect human health and the environment from
all PCB-contaminated material at OU2 and to comply with ARARs. Contaminated material,
including hot spots, will be physically isolated underneath a landfill cap thereby eliminating the
potential exposure to people. TSCA regulations, which apply to PCB-contaminated material
equal to or greater than 50 mg/kg, allow the use of a risk-based disposal method for PCBs (see
40 CFR § 761.61(c)). The U.S. EPA Region 5 Superfund Division Director, in consultation with
the TSCA program, determined that disposal of remediation waste at the A-Site Landfill will not
pose an unreasonable risk of injury to public health or the environment. See the Declaration in
Part I of this ROD.

Comment PP/C-5; The river materials between the WB/A-Site and the Kings Highway landfill
or past the Kings Highway landfill should be dredged as part of the OU2 remedy. Several
comments specified a cleanup level ofO 3 mg/kg.
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U.S. EPA Response PP/C-5; U.S. EPA does not agree with this comment. This ROD
addresses the contamination at OU2 and adjacent areas. U.S. EPA will determine cleanup levels
and appropriate remedial action for Kalamazoo River sediments in the ROD for OU5.

U.S. EPA's selected remedy for OU2 includes excavating contaminated sediment and soils in
wetland areas located adjacent to the landfills including the Area South of A-Site Berm, the
Willow Drainageway Area, and the Area East of Davis Creek. A sediment cleanup level of 0.33
mg/kg PCB will be applied to wetland areas that are inundated with water for a period of time
such that the sediment-to-fish-to-consumer (people and mink) exposure pathway presents an
unacceptable risk to consumers of fish. A scientifically valid indicator of wetland inundation
period will be established during the design phase of the remedial action in order to determine
where a sediment-to-fish-to-consumer exposure pathway in OU2 wetland areas presents an
unacceptable risk to consumers of fish.

Comment PP/C-6; Hydraulic dredging would allow the use ofGeotube containment for
transporting the most contaminated sediments.

U.S. EPA Response PP/C-6: Geotubes are used for dewatering sediments with high water
content. The remedy for OU2 does not involve dewatering of sediments. Sediments that will be
removed as part of the OU2 remedy will be primarily from wetland areas that are seasonally
inundated with flood water. The specific methods for excavating paper waste, sediment, and/or
soil in adjacent wetland areas will be determined during the remedial design of the remedy and
approved by U.S. EPA in consultation with the MDEQ. The sediments will be excavated and
transported using methods that will minimize both the generation of contaminated air-borne dust,
and the potential for contaminants to erode or be suspended during excavation.

Comment PP/C-7: The landfills should be vaulted and covered with long-term protective
synthetic geomembranes, concrete and natural layers of soil to assure no surface water runoff.

U.S. EPA Response PP/C-7: The specific details of the landfill cap designs and materials to be
used will be developed during the remedial design phase of the remedy and approved by U.S.
EPA in consultation with the MDEQ. The cap will be designed with a flexible membrane liner.
The flexible membrane liner (FML) would be supported by a 6 inch gas venting layer/soil
cushion and protected by a minimum 2 foot soil drainage layer. The 2 foot drainage layer would
provide lateral drainage of precipitation, minimize frost penetration into the cover system, and
protect the FML from root penetration, ultraviolet light, and other degradation. The drainage
layer would be covered by a minimum 6 inch top soil layer capable of supporting native plant
growth. The sides and slopes of the landfill caps will be designed to withstand a 100 year flood
event and ensure that drainage and surface water runoff is appropriately directed. The landfill
caps will physically isolate and contain the contaminated material and reduce the potential for
PCBs to migrate (by surface water runoff or erosion) from the landfill into the Kalamazoo River.

Comment PP/C-8; EPA's selected remedy should be designed to be effective for 50 years or
longer and to withstand a 100 year flood event or any conceivable flood event.
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U.S. EPA Response PP/C-8: The ROD requires that the OU2 remedy be designed to withstand
a 100 year flood event and comply with all ARARs. During the design phase, the PRP may
propose to use materials that are more durable than required and/or a design that will withstand a
flood event greater than 100 years. U.S. EPA may approve such PRP proposals as long as the
design remains consistent with the ROD. The selected remedy also includes regular maintenance
and monitoring to ensure the remedy remains protective of human health and the environment
over the long-term. The specific details concerning the remedy design, site inspections and
maintenance will be developed during the remedial design phase of the remedy and approved by
U.S. EPA in consultation with the MDEQ. The U.S. EPA conducts a statutory review of the site
every five years to ensure the remedy remains protective of human health and the environment.
U.S. EPA's first five-year review for OU2 will be five years from the start of construction.

Comment PP/C-9: EPA should not allow landfills next to a river or select a remedy that leaves
PCB-contaminated material in afloodplain. In 2001 almost 600 citizens, 28 community and
environmental organizations and 22 local governments and officials advised EPA and MDEQ
that the PCBs should be moved from the banks of the Kalamazoo River and stored in landfills
outside the 500 yearfloodplain. A cap in afloodplain is not a long-term solution.

U.S. EPA Response PP/C 9; U.S. EPA does not agree with this comment. U.S. EPA is not
allowing new landfills to be constructed at OU2. U.S. EPA is working to physically isolate and
contain the contaminated material at the two landfills that were constructed next to the river
more than 40 years ago. The U.S. EPA, with concurrence from MDEQ, evaluated different
cleanup alternatives including complete excavation and off-site disposal (Alternative 3) and
pulling back the waste from the river's edge at both the Willow Boulevard and A-Site landfills
(Sub-alternative 2B). U.S. EPA could not select Sub-alternative 2B or Alternative 3 as the OU2
remedy because Sub-alternative 2C is as equally protective of human health and the environment
and is as compliant with ARARs as Sub-alternative 2B and Alternative 3, but the cost of Sub-
alternative 2C is significantly lower ($11.5 million for Sub-alternative 2C) compared to $46
million for Alternative 3 and 12.7 million for Sub-alternative 2B.

Comment PP/C-10: EPA should not allow the PCB-contaminated material from the Georgia
Pacific Kalamazoo Mill and Hawthorne Mill sites to be disposed at the A-Site.

U.S. EPA Response PP/C 10: U.S. EPA does not agree with this comment. The Georgia
Pacific Kalamazoo Mill and Hawthorne Mill (OU7) are in close proximity to OU2 and are part
of the Allied Paper IncTPortage Creek/Kalamazoo River Superfund site. Coordinating cleanups
between OU2 and OU7 is a timely and cost-effective way to address the contamination at the
mill properties and meet overall project goals for the Allied Paper Inc./Portage Creek/Kalamazoo
River Superfund site. The estimated 35.000 cubic yards of PCB-contaminated material
excavated from the mill properties would add approximately 1 foot of material to the A-Site
Landfill. U.S. EPA will still require the A-Site Landfill to meet all requirements in the OU2
ROD.
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Comment PP/C-11: How can EPA justify a TSCA waiver for wastes being brought to the A-Site
from the Georgia Pacific Kalamazoo Mill and Hawthorne Mill sites? The waste would not be
treated (stabilized/solidified) and could cause PCBs to leach into the groundwater and the
Kalamazoo River. The exemption criteria in 40 CFR § 761.75 is not being met. The proposed
disposal of these soils at the A-Site does not meet the technical requirements in 40 CFR §
761.75(b) because the hydrogeologic conditions are not being met, and a leachate collection
system is not being installed as required by 40 CFR § 761.75(b)(7).

U.S. EPA Response PP/C-11: The TSCA ARAR applicable to disposal of remediation waste at
the A-Site Landfill is 40 C.F.R. § 761.61(c), which allows the use of a risk-based disposal
method for regulated PCB-contaminated material. The Superfund Division Director has
determined that the requirements of 40 C.F.R. § 761.61(c) have been met and that disposal of
remediation waste at the A-Site Landfill will not pose an unreasonable risk of injury to human
health or the environment.

If U.S. EPA reaches an agreement with Georgia Pacific, then the Kalamazoo Mill and
Hawthorne Mill cleanup will be conducted as a separate action under U.S. EPA removal
authority, not as part of the WB/A-Site ROD. U.S. EPA's authority to conduct the OU6 removal
action, the details of the action, and a discussion of ARARs for the removal will be documented
in a U.S. EPA report called an Action Memorandum.

Any mill wastes disposed of at the A-Site will be contained on top of the existing landfill
materials above the water table and will be physically separated from the Kalamazoo River. The
low permeability cover system constructed over the A-Site will reduce the potential for leachate
generation and groundwater transport for PCBs from all landfilled material. Long-term
groundwater monitoring will detect any contaminants in leachate and groundwater so U.S. EPA
can take appropriate action. See U.S. EPA Response PP/C-4.

Comment PP/C-12: PCB-contaminated materials should be stabilized/solidified prior to
landfilling.

U.S. EPA Response PP/C-12; Long-term groundwater monitoring will be conducted. The
specific details of the remedial action for OU2 will be developed during the remedial design
phase of the remedy and will be approved by U.S. EPA in consultation with the MDEQ. Any
excavation and disposal of PCB-contaminated material will comply with all ARARs. Excavated
materials may need to be dewatered, stabilized or solidified to allow for compaction and cap
construction but this is not a specific requirement of the ROD. The OU2 remedy does not
require that the excavated PCB materials to be stabilized/solidified because the materials are not
high enough in water content to warrant such a requirement. The OU2 remedy consists of
consolidating PCB contaminated material and placing this material on top of the existing A-Site
Landfill residuals, which are above the water table. The waste will be physically separated by
the existing sheet pile and the clean fill between the sheet pile and the waste at the A-Site
Landfill, and by the setback at the Willow Boulevard Landfill. The low permeability cover
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system constructed over the landfills will reduce the potential for leachate generation and
groundwater transport of PCBs into the Kalamazoo River.

Comment PP/C-13: What plans will be developed to address a 500 year flood event or any
flood/rain event over the 100 year threshold?

U.S. EPA Response PP/C-13; The OU2 ROD requires that the landfill cap and its contents be
protected against a 100 year flood event. The specific details of the site inspection and
maintenance plans will be developed during the remedial design and approved by U.S. EPA in
consultation with the MDEQ. A detailed Operation and Maintenance Plan will be submitted to
U.S. EPA during the design phase of the remedy. This plan will include provisions for
addressing flood and rain events that could have an immediate effect on the function and
protectiveness of the remedy and a schedule for making appropriate repairs (e.g., setback
requires additional fill, ecologically-friendly dike or stabilized banks require repairs to ensure the
protectiveness of the remedy.)

Comment PP/C-14: EPA's selected remedy should include a concrete barrier around Davis
Creek.

U.S. EPA Response PP/C-14; U.S. EPA disagrees with this comment. U.S. EPA believes that
the existing sheet pile at the A-Site Landfill and stabilizing the banks along Davis Creek in areas
where sheet pile is not present will protect human health and the environment and will protect
against a 100 year flood event. Along Davis Creek, bank stabilization in U.S. EPA's ROD
includes limited excavation and re-grading of dike soils to attain a stable slope and placing rip-
rap along the bottom of the dike to prevent erosion. U.S. EPA does not believe a concrete barrier
is necessary to protect human health and the environment. If U.S. EPA determines that the
stabilized banks are not functioning as intended then U.S. EPA may require other methods of
bank stabilization, which could include the use of concrete.

Comment PP/C-15; If the waste from the Georgia Pacific Kalamazoo Mill and Hawthorne Mill
sites is disposed at the A-Site residents will have to endure noise and traffic from over 1,750
trucks going past their homes. Assuming 3 trucks per hour over a 40 hour work week would
mean a total of 72 days or 14 weeks of truck traffic. Please show on a map what route the trucks
will take. Residents south of the site will not want this additional waste in their area. The
wastes from the mill sites should be disposed at a permitted treatment storage and disposal
facility or treated by stabilization/solidification prior to landfilling at the A-Site.

U.S. EPA Response PP/C-15; If U.S. EPA reaches an agreement with Georgia Pacific, then the
Kalamazoo Mill and Hawthorne Mill cleanup will be conducted as a separate action under U.S.
EPA removal authority and will be documented in an U.S. EPA report called an Action
Memorandum. The specific details of the removal action and how the action will be conducted,
including the proposed truck route, will be developed in the removal reports and approved by
U.S. EPA. A Battle Creek resident submitted this comment, and none of the comments U.S.
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EPA received from residents near the site expressed any objections to the mill waste being
brought to the A-Site Landfill.

Comment PP/C-16: Any fence along the river corridor should be hidden from view.

U.S. EPA Response PP/C-16; The purpose of the fence is to prevent trespassers and
recreational users from coming into contact with the landfill materials and/or compromising the
integrity of the landfill cover and remedy components. The fence must be designed and located
consistent with the requirements of Michigan NREPA Part 115 (Solid Waste Management). The
exact placement of the fence will be determined during the remedial design and approved by
U.S. EPA in consultation with the MDEQ. During the design U.S. EPA will try to have the
fence located in an area that is less visible from the river, but U.S. EPA will not be able to do this
if it is not protective, is cost-prohibitive, or will not comply with ARARs.

Comment PP/C-17; What will the ecologically-friendly dike look like ? EPA should ensure this
is properly designed.

U.S. EPA Response PP/C-17: Ecologically friendly dikes are made of natural materials and
provide a more natural appearance and transition to the surrounding environment. Ecologically
friendly dikes are usually more affordable than standard dikes although they may require more
maintenance. Ecologically friendly dikes provide increased wildlife habitat and are more
aesthetically pleasing. The ecologically friendly dike at OU2 may include:

• Shallow bank slopes that rise gently back from bank-full elevations. The shallow banks
would help ensure the stability of the natural materials that cannot withstand the same
erosive forces as steeper hard-lined banks;

• Live plantings such as grass, seeded erosion control blankets, immature trees including
willow trees and red-osier dogwood;

• Log revetments - covering the bottom of the river bank with large logs, sometimes with
limbs left intact to provide in-stream cover or refuge; and/or

• Log lunkers - engineered stream overhangs that protect banks against higher flows,
provide in-stream cover, and protect aquatic habitat during normal or low flow.

The specific elements of the ecologically friendly dike at OU2 will be developed during the
remedial design phase of the remedy and will be reviewed and approved by EPA in consultation
with MDEQ.

Comment PP/C-18: The short-term risks associated with Alternatives 3 and 4 are overstated.
Any short term risks from excavating the landfills can be minimized through proper work
practices and controls.

U.S. EPA Response PP/C-18; U.S. EPA agrees that any short-term risks from excavating the
landfills can be minimized through proper work practices and controls and by complying with
ARARs. However, U.S. EPA is required to compare cleanup alternatives against nine evaluation
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criteria including short-term effectiveness. U.S. EPA's analysis is clear that cleanup alternatives
requiring no or significantly less excavation (Alternative 1 and Sub-alternatives 2A, 2B, and 2C)
pose less short-term risks than those alternatives requiring more excavation (Alternative 3 and
Alternative 4) even though those risks would be minimized as much as possible. U.S. EPA did
not select Sub-alternative 2C because Sub-alternative 2C poses less short-term risks than
Alternatives 3 and 4 (and 5). U.S. EPA selected Sub-alternative 2C because it protects human
health and the environment, complies with ARARs, and provides the best balance of tradeoffs
with respect to the other primary balancing criteria (long-term effectiveness; reduction of
toxicity, mobility or volume through treatment; implementability, short-term effectiveness and
cost).

Comment PP/C-19: There are significant uncertainties and data gaps concerning
groundwater transport ofPCBs to the Kalamazoo River. EPA's selected remedy should include
groundwater monitoring conducted every three months indefinitely.

U.S. EPA Response PP/C-19; U.S. EPA agrees that groundwater monitoring should be
conducted at OU2, and requirements for groundwater monitoring were included in the OU2
ROD. U.S. EPA does not necessarily agree that monitoring will need to be conducted every
three months indefinitely. Most of the waste at OU2 is above the water table. Once the landfill
materials are physically separated from the river, and the cover system is installed, the potential
for leachate generation and groundwater transport will be significantly reduced. U.S. EPA
agrees that groundwater monitoring may initially be warranted every 3 months; however, the
exact details of the groundwater monitoring plan will be developed during the remedial design
phase of the remedy and approved by U.S. EPA in consultation with MDEQ.

Comment PP/C-20; How will EPA ensure Georgia Pacific will provide long-term maintenance
of the WB/A-Site? Who will take over long-term maintenance if Georgia Pacific declares
bankruptcy? EPA should require Georgia Pacific to establish a 30 year or more trust fund.

U.S. EPA Response PP/C-20: U.S. EPA agrees that it is very important for the PRP to provide
U.S. EPA with appropriate financial assurances to construct and maintain cleanup remedies over
the long-term. There are several different types of financial assurances U.S. EPA may accept.
The specific financial assurance Georgia Pacific will provide will be negotiated between U.S.
EPA and Georgia Pacific as part of the OU2 Consent Decree. If Georgia Pacific declares
bankruptcy U.S. EPA will submit a claim against Georgia Pacific. U.S. EPA's claim will be for
Georgia Pacific's obligations under the OU2 Consent Decree and any other legal agreements
U.S. EPA has with Georgia Pacific and/or its successors.

Comment PP/C-21: The OU2 Consent Decree should require Georgia Pacific to implement
deed restrictions at the site. EPA should require the deed restrictions to be in place before work
starts.

U.S. EPA Response PP/C-21; Deed restrictions are placed on a property to regulate future land
use and to ensure the protection of public health, safety and welfare, and the environment are
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adequately protected. The OU2 Consent Decree will require Georgia Pacific to implement the
OU2 remedy, and deed restrictions are part of the remedy. U.S. EPA will require Georgia
Pacific to implement the deed restrictions in accordance with the time frames negotiated in the
Consent Decree.

Comment PP/C-22; Any cleanup remedy must guarantee the safety of people in nearby
neighborhoods.

U.S. EPA Response PP/C-22; U.S. EPA's cleanup plan will prevent people from being
exposed to the contamination at OU2. Contaminated materials in the areas around the landfills
will be excavated and contained with the other landfill materials under a low permeability cover
system. U.S. EPA's selected remedy includes fencing and warning signs to keep people off of
the landfill. The OU2 cleanup will be conducted using methods intended to minimize the
generation of contaminated air-borne dust and the potential for contaminants to wash off-site
during construction. The cleanup will comply with all federal and state ARARs including the
federal Water Pollution Control Act, Clean Water Act, Rivers and Harbors Act, TSCA and the
Clean Air Act; and Parts 91 (Soil Erosion and Sedimentation Control), 301 (Inland Lakes and
Streams), 31 (Water Resources Protection), 55 (Air Pollution Control) and 115 (Solid Waste
Management) 303 (Wetlands Protection) of the Michigan NREPA; and Michigan Occupational
Safety and Health Act 154.

Comment PP/C-23; Little Portage Creek and the Portage River flow into the St. Joseph River.
How will EPA ensure PCB-contaminated materials will not enter the St. Joseph River during the
WB/A-Site cleanup?

U.S. EPA Response PP/C-23; OU2 is located along the Kalamazoo River, which flows into
Lake Michigan at Saugatuck. Portage Creek (not Little Portage Creek or Portage River) in
Kalamazoo is part of the Allied Paper Inc./Portage Creek/Kalamazoo River Superfund site and
flows into the Kalamazoo River. The Kalamazoo River and Portage Creek are not connected to
Little Portage Creek, the Portage River or the St. Joseph River. Any cleanup activities conducted
in or along the Kalamazoo River or Portage Creek will not affect the St. Joseph River.

2.2 Other Community Comments and Concerns (CC comments)

Comment CC-1; A resident living next to the WB/A-site is concerned because a lot of the
people in the area have serious heart problems and cancer. The woman had a heart transplant,
her son needs a heart transplant and her husband is having heart problems. A lot of the kids
who grew up in the area have heart problems and she believes a health study is warranted.

U.S. EPA Response CC-1; U.S. EPA does not conduct health studies. Health studies are
conducted by the Agency for Toxic Substances and Disease Registry (ATSDR). ATSDR has 7
criteria for determining whether a health study should be conducted. They are:

• Public health significance
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Community perspective and involvement
Scientific importance
Ability to prove definitive results
Availability of resources
Contribution to program goals
Authority and support

A copy of ATSDR's "Guidance for ATSDR Health Studies" is available on ATSDR's website at
www.atsdr.cdc.gov. Click on "Index" and then click on the letter "H". The guidance is listed
under "Health Studies, Guidance for ATSDR." Requests for health studies may be submitted to:

Dr. David Williamson, Director
Agency for Toxic Substances and Disease Registry
Division of Health Studies
1600 Clifton Rd., NE, Mailstop E-31
Atlanta, Georgia 30333
(404) 498-0105 or toll free at 1-888-422-8737

Over 75 surface and subsurface soil samples were collected from residential properties next to
the site and analyzed for PCBs. Most of the sample results were non-detect or contained low
levels of PCBs well below the MDEQ health based residential criteria of 4 mg/kg. Detected
concentrations ranged from 0.12 mg/kg to 1.5 mg/kg. One sample contained PCBs at a
concentration of 4.4 mg/kg, just above the MDEQ criteria, but this sample was found to be on
property owned by Georgia Pacific. The fence between the properties was relocated and
provides a barrier between the residence and sample location.

Comment CC-2; Why is the cleanup taking so long? It was supposed to be done in 2002. What
is being done about this? Further studies are useless.

U.S. EPA Response CC-2; U.S. EPA agrees that the OU2 cleanup has not been progressing as
quickly as U.S. EPA would like. The Allied Paper Inc./Portage Creek/Kalamazoo River
Superfund site is a very large, complex site with 80 miles of river, four landfills and
contaminated former paper mill properties. OU2 was placed on U.S. EPA's National Priorities
List in 1990 and the MDEQ was the lead agency, overseeing the PRP's RI/FFS. In 2001 MDEQ
rejected the PRP's RI/FFS and took over completing the report. In 2003 the MDEQ completed
the human health and ecological risk assessments for the entire Allied Paper Inc./Portage Creek/
Kalamazoo River site. The MDEQ finished the OU2 RI/FFS in November 2004. U.S. EPA took
over the OU2 lead in 2004 when MDEQ finished the RI/FFS. Progress on OU2 may be slow,
but OU2 is only one part of the Allied Paper Inc./Portage Creek/Kalamazoo River site. U.S.
EPA is working very hard to make cleanup progress at OU2 and in all areas of the 80 mile
Superfund Site.

62



EPA does not agree that further studies, when appropriate, are useless. These studies allow EPA
to appropriately assess the risks at the site in a technically sound manner and to develop well-
founded cleanup solutions to address the risk.

Comment CC-3: Natural Resource Damage monies should be utilized simultaneously with the
cleanup. Natural Resource Damage dollars attributable to the WB/A-Site should be made part
of the final ROD and settlement so the public and stakeholders will have final resolution for this
stretch of river.

U.S. EPA Response CC-3; U.S. EPA agrees that it would be more timely and cost-effective for
the PRP to integrate the Trustee Council's restoration goals into the final remedial design and
construction. U.S. EPA will notify the Trustee Council when RD/RA negotiations for OU2
begin and invite the Trustee Council to participate in negotiations. U.S. EPA will also provide
the Trustee Council an opportunity to review and comment on RD/RA documents. Based on the
scope and complexity of the Allied Paper IncTPortage Creek/Kalamazoo River site and the
different PRPs for different parts of the site, the Trustee Council may wish to pursue a separate
settlement agreement that may not be complete by the time U.S. EPA is ready to move forward.

U.S. EPA is not a trustee and cannot make natural resource damage settlement dollars part of the
ROD. The natural resource trustees for the Kalamazoo River are:

MDEQ
• Michigan Department of Natural Resources
• Michigan Attorney General

U.S. Fish and Wildlife Service
• National Oceanic and Atmospheric Administration

Additional information about the Kalamazoo River Trustee Council is available on the internet at
www.fws.gov/midwest/kalamazooNRDA or by contacting:

Judith Gapp
Lead Administrative Trustee
Kalamazoo River Environment Trustee Council
Remediation and Redevelopment Division
Department of Environmental Quality
525 West Allegan St.
P.O. Box 30426
Lansing, MI 48909
(517)373-7402
leemonn @ michigan. gov

Comment CC-4; EPA should establish deadlines for RD/RA negotiations for the WB/A-Site and
for negotiating the Administrative Order on Consent (AOC)for the Georgia Pacific Kalamazoo
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Mill and Hawthorne Mill sites. EPA siiould threaten the PRP with a Unilateral Administrative
Order (UAO) if settlements are not reached.

U.S. EPA Response CC-4; U.S. EPA's time frame for negotiating an RD/RA Consent Decree
with the PRP is provided in CERCLA and is 120 days from the date U.S. EPA issues a Special
Notice Letter (SNL). A SNL is sent to the PRP after the ROD is signed. CERCLA does not
provide U.S. EPA with any statutory time frames for negotiating an AOC for a removal action
but it is generally takes 30 to 90 days. If U.S. EPA doesn't reach an agreement with the PRP
U.S. EPA will consider its other options for addressing the site including conducting fund-
financed cleanups and initiating cost recovery actions or issuing a UAO.

Comment CC-5; The Fish Consumption Advisory Pamphlets were not readily available at the
Proposed Plan Public Meeting. Please have the pamphlets available at future meetings and in
clear view so the public can easily obtain a copy.

U.S. EPA Response CC-5: U.S. EPA sincerely apologizes for this oversight and will make
every attempt to have the pamphlets available and readily accessible at future meetings.

Comment CC-6: Why does MDEQ have to pay for the fish advisory signs along the river?
EPA should require Georgia Pacific to post and maintain a network of warning signs along the
river. The signs should be inspected every month and replaced as needed. Or EPA should pay
for the work and recover the costs from Georgia Pacific. This proves that any future cleanup
plans to leave PCB-contaminated sediments in place in the river with institutional controls such
as warning signs to not eat the fish will not work because the existing controls do not work.

U.S. EPA Response CC-6; U.S. EPA will require the PRP to post and maintain the signs along
the river once U.S. EPA selects a final remedy for the Kalamazoo River (OU5) but only if
warning signs are part of the selected remedy. The funds MDEQ are currently spending on the
signs are cost-recoverable and U.S. EPA and/or MDEQ can settle with the PRPs for these costs
as part of the OU5 RD/RA Consent Decree or through cost recovery actions.

Comment CC-7; Did EPA check to make sure the administrative record was up to date in all
the information repositories or just the Kalamazoo Library? EPA has a legal requirement to
keep these files up to date and EPA should check all repositories at least once a year.

U.S. EPA Response CC-7: The U.S. EPA project manager and the community involvement
coordinator try to make sure the information in the repositories is up to date when they are in the
area. U.S. EPA's current policy is to scan the administrative record documents into electronic
files and provide them to the information repositories on CD. U.S. EPA's contractor confirmed
that they sent out CDs with the OU2 administrative record update to all 6 information
repositories. U.S. EPA will follow up with the repositories to verify that the CDs were received
and are with the rest of the site information.
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Comment CC-8; EPA must cleanup the Kalamazoo River in an appropriate and timely manner
so that people can eat the fish from the river. The economic consequences ofPCB
contamination in the river are significant. The dams along the Kalamazoo River should be
removed to allow recreational users safe passage along the river.

U.S. EPA Response CC-8: U.S. EPA agrees that the Kalamazoo River should be cleaned up,
but it is not clear when people will be able to resume fish consumption. An adequate RI/FS for
the River OU5 is needed before U.S. EPA can appropriately assess future cleanup solutions to
address the risk. U.S. EPA's cleanup plan for the river will be addressed in the OU5 ROD; this
ROD addresses OU2. Cleaning up OU2 and the other landfills and mill properties will
contribute to the overall river cleanup by preventing additional PCBs from entering the river.

U.S. EPA recognizes the economic consequences of the PCB contamination in the river and
these consequences are being considered by the Trustee Council. See U.S. EPA Response CC-3
for additional information about the Kalamazoo River Trustee Council. U.S. EPA does not have
the authority to require dams along the Kalamazoo River to be removed to allow recreational
users safe passage.

Comment CC-9; EPA must open the Kings Highway ROD to provide a natural buffer between
the river and the Kings Highway Site.

U.S. EPA Response CC-9: CERCLA and the NCP do not give U.S. EPA the legal authority to
open RODs based on restoration objectives or aesthetics. If the PRPs or the Trustee Council
propose to provide a natural buffer between the river and the King Highway Landfill as part of
their restoration objectives or settlement, U.S. EPA may need to issue an Explanation of
Significant Difference or propose a ROD Amendment to the King Highway Landfill ROD.

Comment CC-10; EPA needs to make more information about the WB/A-Site and the rest of the
Allied Paper Inc./Portage Creek/Kalamazoo site available to the public.

U.S. EPA Response CC-10: U.S. EPA posts information about OU2 and the rest of the Allied
Paper Inc./Portage Creek/Kalamazoo site on the internet at www.epa.gov/region5/sites. U.S.
EPA also maintains information repositories containing the administrative record documents for
OU2 (see Appendix A of this ROD for a list of these documents) and other site records at
libraries in Kalamazoo (2 locations), Plainwell, Otsego, Allegan and in Douglas, Michigan. U.S.
EPA also maintains an administrative record for OU2 and the Allied Paper/Portage
Creek/Kalamazoo River site at the U.S. EPA Region 5 Superfund Division Records Center in
Chicago. The public can access all major reports and documents about OU2 and the other
operable units of the site at these repositories.

U.S. EPA holds and has attended many meetings and availability sessions with residents, local
officials, and community groups at various locations along the river over the past several years.
U.S. EPA maintains a mailing list of residents, officials, community groups and other interested
parties. U.S. EPA sends out copies of its proposed plans and other fact sheets and updates to the
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parties on U.S. EPA's mailing list. U.S. EPA also takes out advertisements in local newspapers
to announce fact sheets, comment periods and meeting dates. Additional information about U.S.
EPA's community involvement activities for OU2 is described in Sections 1.1 to 1.3 of this
Responsiveness Summary. If there are specific questions or if a member of the public would like
to be added to the mailing list, please contact:

Shari Kolak Don deBlasio
Remedial Project Manager Community Involvement Coordinator
U.S. EPA Region 5 (SR-6J) U.S. EPA Region 5 (PA-19J)
77 W. Jackson 77 W. Jackson
Chicago, IL 60604 Chicago, IL 60604
(800) 621 -8431 ext. 66151 (800) 621 -8431 ext. 64360
kolak.shari@epa.gov deblasio.don@epa.gov

Comment CC-11: PCBs do not cause cancer and the negative effects ofPCBs on Kalamazoo
River wildlife has been exaggerated

U.S. EPA Response CC-11; U.S. EPA considers PCBs a probable human carcinogen based on
several peer-reviewed studies. Additional information concerning the ecological effects of PCBs
at the Allied Paper Inc./Portage Creek/Kalamazoo River Site can be found in MDEQ's 2003
Baseline Ecological Risk Assessment Report (available in the local information repositories) and
the Trustee Council's Stage 1 Assessment Report for the Kalamazoo River Environment available
at www.fws.gov/midwest/kalamazooNRDA.

2.3 PRP Comments (PRP comments)

Comment PRP-1; The 0.33 mg/kg PCB human health sediment criterion protective of
subsistence and sport fish consumption developed in the Human Health Risk Assessment and the
0.5 mg/kg to 0.6 mg/kg sediment criteria in the RUFFS developed in the Baseline Ecological Risk
Assessment are based on a simple model of PCB partitioning between sediment and the
overlying water column and bioaccumulation in fish to calculate no-effect and lowest-effect-
based preliminary remediation goals. The model does not apply to soils that may be infrequently
submerged. There is no defensible scientific basis for applying these sediment criteria to surface
soil (at AMW-3Afor example) and in of her areas infrequently inundated.

U.S. EPA Response PRP-1: U.S. EPA agrees that the human health sediment (default) criterion
of 0.33 mg/kg PCB should not apply to soils at the AMW-3A area. The OU2 ROD does not
require the AMW-3A area be cleaned up to 0.33 mg/kg PCB. The OU2 ROD does, however,
require the sediment cleanup criterion of 0.33 mg/kg PCB be applied to wetlands that are
inundated for a period of time such that a sediment-to-fish-to-consumer (people and mink)
exposure pathway presents an unacceptable risk to consumers of fish. For OU2 wetland areas
that are inundated for a period of time such that a sediment-to-consumer exposure pathway does
not present an unacceptable risk to consumers of fish, then a cleanup level that is within the
acceptable NOAEL/LOAEL range of 6,5 mg/kg to 8.1 mg/kg PCB will apply to these wetlands
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to protect terrestrial ecological receptors. See Section 7.2 of the OU2 ROD for a more detailed
discussion on the application of the sediment criterion of 0.33 mg/kg PCB to wetland areas.

Comment PRP-2; EPA should consider rewording the description of historical disposal at the
WB site. Page 3 of EPA's Proposed Plan indicates that paper residuals disposed at WB were
placed directly into the river. This is not accurate. As seen on the attached 1950 aerial
photograph channel islands were well-established in this area of the river long before the
residuals were disposed. A substantial portion of the residuals was placed over the islands, not
into water.

U.S. EPA Response PRP-2; U.S. EPA's description of OU2 in the Proposed Plan was intended
to be consistent with the RI/FFS which states: "The site was built without berms, and residuals
were placed directly into the river and floodplain." The language in the RI/FFS should be
acceptable to the PRP since the PRP did not dispute or comment on this language in their
January 14, 2004 letter titled: Kalamazoo River Study Group Dispute and Comment to December
2003 RI/FFS. Cross Section A-A' in Figure 12A of the RI/FFS shows the interior and western
portions of the Willow Boulevard Landfill contain residuals up to 7 feet below the water table.
This indicates residuals were placed directly into the river in these areas and/or washed into the
river in these areas from other site areas. The OU2 description in the ROD states: "The Willow
Boulevard Landfill, which was built without berms, also received dewatered residuals from the
King Highway lagoons."

Comment PRP-3; EPA's selected remedy should retain flexibility to allow limited use of sheet
pile to protect the ecologically friendly habitat elements of the remedy. EPA's preferred
alternative for WB includes an ecologically-friendly dike along the perimeter of the site.
However, the northeast area of WB faces upstream and is subject to considerable erosive forces.
Ecologically friendly stabilization features are not expected to sufficiently resist the shear
stresses and ice flows of the river during extreme events. An engineered structure such as sheet
pile along part of the WB site may be necessary to ensure long-term integrity and permanence of
the site and adequately mitigate the potential release ofPCBs. A figure proposing about 400
feet of sheet pile along the northeast side ofWB is attached.

U.S. EPA Response PRP-3: U.S. EPA does not agree with this comment. Sub-alternative 2C
(U.S. EPA's selected remedy) includes a "setback area" or "buffer zone" between the landfill
and the river that will be filled with clean material and will physically separate the waste from
the river. The setback area will "buffer" the landfill cover, the waste, and the ecologically
friendly dike from the erosional forces of the river. The setback distance is assumed to be 50
feet but the actual distance will be determined during the remedial design. Site areas subject to
greater erosive forces may need to have a wider setback than other areas and the setback will
have to be regularly inspected and maintained, especially after flood events. Regular inspection
and maintenance of the landfill cap and dike will ensure the remedy remains protective over the
long-term.
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Comment PRP-4; EPA's Proposed Plan provides limited information about the "ecologically-
friendly" and "setback" components of EPA's preferred alternative. The comment describes
elements that might be included in the remedial design for the WB site including shallow bank
slopes, live plantings, log revetments and log lunkers. The comment discusses potential benefits
of ecologically friendly techniques and potential problems including an increased chance of
failure under extreme flow, the failure of vegetation to establish, increased maintenance and an
increased potential for the introduction of foreign habitat or species.

U.S. EPA Response PRP-4: The specific elements of the ecologically friendly and setback
components of the OU2 remedy will be developed during the remedial design and will be
reviewed and approved by U.S. EPA in consultation with MDEQ prior to being implemented.
U.S. EPA agrees with the potential benefits of ecologically friendly techniques and believes that
any potential problems can be minimized through the proper selection, design, construction,
inspection and maintenance of remedy components.

Comment PRP-5; The width of the setback in Alternative 2C is not defined in the FFS or the
Proposed Plan. The west side ofWB currently has a 20 foot setback (approximate) that was
constructed during the Interim Action. This 20 foot setback adequately protects the north and
west banks of the backwater area on the west side of the site and should provide sufficient
protection against expected erosional forces. The width of the setback along the north and east
sides ofWB will be determined during the remedial design by assessing bank stability during a
24-hour 25 year rainfall event. The setback width will be presented in the remedial design.

U.S. EPA Response PRP-5: The width of the setback for Sub-alternative 2C was not defined in
the RI/FFS or Proposed Plan because the actual width needed for the setback to be protective has
not been calculated and will not be determined until the remedial design. For cost estimating
purposes, the RI/FFS assumed a setback width of 50 feet.

Setback widths will be developed during the remedial design along the entire length of OU2
including areas where setbacks have already been constructed. The setbacks will be designed to
meet ROD requirements including protecting the landfill cap and underlying waste material from
a 100 year flood event, and will be developed using the procedures, calculations and/or
approaches in the U.S. EPA-approved Remedial Design Work Plan or other U.S. EPA-approved
planning documents. During the remedial design phase of the remedy, U.S. EPA may determine
the existing 20 foot setback in the west part of OU2 is adequate or that it needs to be augmented.
The final setback widths must be approved by U.S. EPA in consultation with MDEQ prior to
construction.

Comment PRP-6: The Proposed Plan states "the soil in the area near monitoring well AMW-
3A may pose an unacceptable risk to people and wildlife...but this area needs further study."
The AMW-3A area has been thoroughly characterized by collecting and analyzing 18 surficial
soil and 47 subsurface soil samples in residential and industrially zoned areas. Data from
AMW-3A area soil samples is in the RI/FFS.
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U.S. EPA Response PRP-6: U.S. EPA does not agree with this comment. The extent of soil
contamination above criteria in the AMW-3A area requiring excavation is not fully known and
will be determined during the remedial design and/or through confirmation sampling during the
remedial action. PCBs were detected above residential criteria in SB-3A-213 toward the south
end of the AMW-3A area. However, no samples were collected south or west of this location to
determine if soils beyond SB-3A-213 exceed criteria and require excavation. PCBs were also
detected above residential criteria in SB-3A-202 at the north end of the AMW-3A area, but no
samples were collected between SB-3A-202 and the A-Site Landfill to determine whether the
soils in this area exceed criteria and require excavation.

It is not clear why industrially zoned areas are mentioned in this comment. U.S. EPA's
understanding is that the AMW-3A area is owned by Kalamazoo Township and Georgia Pacific
but is zoned for residential use, making residential criteria applicable. See Figure 14 in the
RI/FFS. Figure 14 shows the AMW-3A area to be residentially zoned. The PRP did not dispute
or comment on Figure 14 in their January 14, 2004 letter titled: Kalamazoo River Study Group
Dispute and Comment to December 2003 RI/FFS. If the zoning for the AMW-3A area has
changed, please provide U.S. EPA with the updated documentation so that U.S. EPA can make a
determination on the appropriate cleanup criteria to be applied at the AMW-3A area.

Comment PRP-7: The surface soil data for the residential area near AMW-3A yielded an
arithmetic mean of 0.18 mg/kg PCBs with a 95% upper confidence limit (UCL) of 0.48 mg/kg.
The surface soil data for the industrially zoned area ofAMW-3A yielded an arithmetic mean of
1.86 mg/kg PCBs and a 95% UCL of 2.81 mg/kg. In both cases the arithmetic 95% UCL PCB
concentration is less than the Part 201 Generic Direct Contact Cleanup Criteria and Screening
Levels of 4 mg/kg and 16 mg/kg in soils in residential and industrially-zoned areas. Based on
these data there is no unacceptable risk to human health and the AMW-3A area has been
sufficiently investigated. The ROD should delete any references to the need for additional
investigation and the suggestion the area around AMW-3A poses an unacceptable risk.

U.S. EPA Response PRP-7: U.S. EPA does not agree with this comment. Risks at OU2
including potential risks in the AMW-3A area were qualitatively assessed to determine which
media and areas should be targeted for remediation and/or environmental controls. This was
done by comparing maximum concentrations to relevant criteria including MDEQ's health-based
Generic Residential Land Use Criteria, which is also an ARAR for this site. Maximum PCB
concentrations in surface and subsurface soil in the AMW-3A area exceed residential criteria and
pose an unacceptable risk to human health under future residential scenarios. Maximum PCB
concentrations in subsurface soil exceed terrestrial criteria and would pose an unacceptable risk
to terrestrial receptors if the soil was dug up and brought to the surface. These risks indicate
remedial action is warranted in the AMW-3A area.

Comment PRP-8; The Proposed Plan should not specify a contingency groundwater remedy
and should adopt an approach consistent with the King Highway Landfill Operable Unit (KHL-
OU). The Proposed Plan does not mention any groundwater risks but includes provisions for a
groundwater remedy if monitoring indicates the presence of contaminants at unacceptable
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levels. Including a contingent groundwater remedy as an element of the Proposed Plan is
contrary to agreements (attached to this comment) by the MDEQ to develop the WB/A-Site ROD
using the groundwater approach in the KHL-OU ROD. The WB/A-Site ROD should only include
provisions for groundwater monitoring. The monitoring program in the Hydrogeologic
Monitoring Plan should include a contingency plan that identifies a range of potential response
actions if groundwater contaminants exceed risk-based criteria. These actions could include a
review of groundwater sampling protocols and/or well installation and development methods,
statistical analysis of sampling data, resampling, installing new monitoring wells, risk
evaluation, and other actions that may include implementing an engineered groundwater
remedy. The detection of groundwater contamination at concentrations exceeding target criteria
should not immediately trigger a groundwater remedy.

U.S. EPA Response PRP-8: U.S. EPA's Proposed Plan does not specify a contingent
groundwater remedy. The description for Alternative 2 on page 5 of U.S. EPA's Proposed Plan
states:

"Groundwater monitoring will be conducted and the results will be evaluated. If
contaminants are present at concentrations that present a risk to public health or
wildlife, then a groundwater cleanup remedy may be required but that remedy will be
done under a separate action."

The description of U.S. EPA's preferred cleanup alternative on page 7 of the Proposed Plan also
states that long-term groundwater monitoring will be conducted. The description of Sub-
alternative 2C in the ROD is consistent with the descriptions in the Proposed Plan, stating that
"Long-term maintenance and groundwater monitoring would be conducted" (Sections 9.1.4 and
9.1.2) and that "Long-term groundwater monitoring would verify whether PCBs are mobilizing
to groundwater so that an appropriate action could be taken" (Section 10.4).

The Hydrogeologic Groundwater Monitoring Plan will be developed during the remedial design
and approved by U.S. EPA in consultation with the MDEQ. U.S. EPA agrees that the
components of the long-term groundwater monitoring plan should include the elements
described above.
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Aerial view of the Willow Boulevard/A-site, looking west
(downstream). The bottom % of the picture is the A-site. The interim sand cover
on the Willow Blvd portion can be seen at the top of the photo. COM, April, 2001
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NOTES:
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1991. KALAMAZOO RIVER SOUTH BANK. EAST OF
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2. ALL PROPERTY LINES SHOWN WERE ADDED FROM
A MAP BY ATWELL-HICKS. INC. ENTITLED
TOPOGRAPHY SURVEY OF WILLOW BOULEVARD
AREA, DATED 5/06/99.

3. ALL LOCATIONS ARE APPROXIMATE.

4. SOIL BORINGS SB-3A-201 THROUGH S8-3A-213
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5. THE FENCELINE ALONG DAVIS CREEK WAS
RELOCATED TO THE LOCATION SHOWN IN 2000.
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Black seofabric an ike Dank bank of :i:e Willow BhxL pornou. of
the OU. The fabric has panel exposing gny pap«j waat«.
material is visible sn. tfae m'er. CCM, 2(X) 1

Photograph 1 - Torn Geofabric & Exposed Paper Waste at
Willow Boulevard Landfill



Photo S: P.=vp«r residu*!; exposed ac the surface of the A-sLie porcc L of the
OU (CDM. 2003)

Photo 9. R«sithia]& exposed art the sin-face at east side of A-5it«.
CCDM, 2003).

Photograph 2 - Exposed Residuals at A-Site Landfill
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Attachment 1

Allied Paper Inc./Portage Creek/Kalamazoo River
Superfund Site

Preliminary Cost Estimate
Sub-alternative 2A -Willow Boulevard

Consolidation/Containment of Select Materials,
Install New Sheet Piling at Willow Boulevard,

Retain Existing Sheet Piling at A-Sile

BBIMffiiiiro
IDiffttCt COSlS 1i.

i
t.

3,

4.

5.

6,

7.

Mobilisation/Demobilization

m ~
IfiSSJI&Sl : i-il i li'ili '3D. '.'.^liisiSGaJii.; l. i 32i21Si "611 ; : ;: iSS& I liWSSWG&M&S&i ilMSS îiSjffiî il̂ l̂ HB^̂

Installation of Addfflona! Groundwater
Walls at WHfow Bouteward

Mechanical Excavation

Sheet Piling
s. Excavator)
b. SheeS Plte insiattetlar.
c. Backfill

Raconteur Existing Grade

Psr! 11 6 Typa III Cap
a. FBier Fabric
b. Gas Venting Layer
c. Flexible Membrana Unar
d. Drainage Uayer
e. Filter Fabric
f. Topadl Layer
g. Vegetative Cover
•>. Gas Vents

Stormwater Management System
a. SetttrnenSatlon Basin
b. Pore Water Collection Sysiem
c. Cover System Drainage Swales
d. Ditches {grass-fined}
e. Erosion control Mat

f. Ditches (rip-rap lined)
g. Downvhiites
n. Culverts

1 ! Lump Sum

5

5,000

2,000
1,800
2.000

14,500

12,300
6,100
12,300
24.500
12,300
6,100
7.6
8

1
2,500
1,500
4,000
50,000

BOO
300
400

Each

Cubic Yard

Cubic Yard
Linear Feet
Cubic Yard

Cubic Yard '

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Eacti

Lump Sum
Linear Fool
Linear Foot
Linear Foot
Square Foot

Linear Foot
Linear Foot
Linaar Fesi

2%

$5.000

S2.24

$10.20
$874
$12.75

$1.52

$1.84
$13.96
$6.03

$13.96
$2.81
$7.07

$14.572
$600

$15,000
$9.60
$9.72
$9.72
$0.65

$17.60
$30.00
$15.40

$0

$25,000

$11,200

$20,400

2% Mob/Demob Included In 10% Indirect Costs below

Costs for Installation of double-cased wells.

Excavation of drainageway as necessary to construct cover system

Existing Bank adjacent to Kalamazoo River, placing spoils on-slle
$1 ,573,200 Installation of sheetpite along Kalamazoo River
$25,500 Backfill material between new sheet piling and residuals.

$22,040

$22,632
$85.156
$74,169
$342,020
$34,563
$43.127

9 acres, 1 ft. thickness.

Based on 7.6 acres.
12 oz/sy Geotextilg/Drainage Fabric (130 mil).
6-inch thickness. Sand, 6" lifts, on-site.
Fabric Membrane Uner/Bentonlta Liner.
2-fL thickness. Sand, 6" lifts, on-slte.
12 oz/sy Gaotsxflle/Dralnage Fabric (130 mil).
6-inch thickness.

$11 0,747 Restoration and creation of vegetative cover.
$4,800 One per acre, 8°, HOPE Elbow construction.

$15.000
$24,000
$14.580
$38.860
$32.500

$14,080
$9.000
$6,160

Subtotal, Direct Costs $2.548,754

Approximately 0.5 acres.
Around perimeter of landfill, 6" diameter perforated PVC
Grass-lined approximately 18" high with permanent erosion control mat.
Approximately 18" deep by 9' wide and overlain with permanent erosion control mat.
Assumed to be placed along upgradient accass road side slopes and along iha toe of the capped
landfffl side slopes.

Approximately IB-inches deep by 12-feet wide and underlain with nori-woven geotaxiile
Rip-rap ffllad reno mattress placed within a 12-foot wida channel and umSsrtaln with gaomembrane.

Ses Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2A - Willow Boulevard

Consolidation/Containment of Select Materials,
install New Sheet Piling at Willow Boulevard

Retain Existing Sheet Piling at A-Site

•EiSTrnr;
w

1.

2.

3.

4.

5.

1

2,

3

ndlract Construction. Cjjstsi
Add Div 01 (General Conditions) and
General Contractor's OH+P% Allow 10%

State Sales Tax - Assume project Is Tax
exempt

Allow for MBE/WBE/EED Requirements
Allow 1 /2 of 1 % of direct costs.

Adjust labor costs due to Health and
Safety Levels of Protection

Adjust Project Costs due to Local Area
Cost Factors

Construction Cost Sqmmary:
!

Add Contingency at 30%

Allow Engineering and Design Costs at 15%

Adjust Construction Cost Escalation to MPC

Total, Capital
Cost Estimate
Remedial Alternative
2A-Wlllow Site

si! CHKiBKEEii&HHB
1

1

1

I

1

Su

ubtotal.Din
1

1

1

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

ototal, Indlrec

ct and Indirec
Lump Sum

Lump Sum

Lump Sum

Three Ys

10%

1/2 of 1%

5%

1.076

Construction Costs =

Construction Costs=
30%

15%

4.5%

Rounded to:
>ar Present Value (7)

$254,875

$12,744

$50.975

$193. 705

$512.299

$3.061,053
$918.316

$459. 158

$137,747

$4,576,274
$4,580,000
$4.010.000

2||liljilsi5lM>^.;5''''ffeMs;-iMi^n5Sn-:.;.' j .- i - - : ' • .• . " . : • " . . . . ' :
8SiIilffiil$liPll'<?r1f̂ I«Mi?IIJH§Hfl5 ••?" -''iO^ftirtiwiAfe ' * «»*' • •

Adjusted by CDM Estimating Dept.

Submitted by CDM Estimating Dept.

Adjusted by CDM Estimating Dept.

Adjusted by CDM Estimating Dept. Use EPA/COE Reference it 540-R-00-002 dated July 2000.
Refer to Appendix B. Use 5% as adjustment Costs = (5%) ($2,548.754 ' 40%)

Adjusted by CDM Estimating Dept. Use EPA/COE Reference #540-R-00-002 dated July 2000.
Refei to Appendix B. Use Means 2002 Michigan Factor of 1 .076.

t,

Adjusted by CDM Estimating Dept, Allow 1 .5 years at 3%/year or 4.5% escalation.

See Notes on Page 6



Sub-alternative 2K- Willow Boulevard

Consolidation/Containment of Select Materials,
Install New Sheet Piling at Willow Boulevard,

Retain Existing Sheet Piling at /VSite

1. Cap Maintenance

2.

4.

Cap Repairs

Gas Monitoring

Groundwater Monitoring

2

61

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$10,000

$15

.$1,504

$18,599

$20,000

$915

$18,048

$74,396

Includes mowing and restoration of the site.

Replace 1% of topsoil cover.

One person, one 10-hour day/month

Quarterly Sampling of groundwater monitoring system. 4 events/year, ona 2-parson crew,
40 crew hours/event. 10 samples for complete TC analysis

Subtotal: $113.359
15% Engineering )̂: $17,004

30% Contingency(6): $34,008
Total: $164,371

30-Year Present Worth Cost (7): $2,039,674

See Notes on Page 6
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Preiim'mary Cost Estimate
Sub-atternativa 2A - A-Site

Consolidation/Containmont of Select Materials,
Install New Sheet Piling at WHIow Boulevard,

Retain Existing Sheet Piling at ArSite

S!™!:;P~;": v 1 : : : : " ;H:;:ii;T;Mn'vn';i!;:^'^=r^::rt';ri^:"^-r-;!!:;;iV'.:uiiMi?ste
ii !ti U i i Lii ; ; ; : ; . ! . ; . • ; : : ;...;; ;.::n ;L ;ildKi; §il i i lildl& ÎE ffiliS S12S31Q] Hi IE HPSM1!

i.
2.

3.

4.

5.

5.

6.

7

a

9

10

Jlreeteosto: '
jlobBlzallon/OemoblllZBllon

Site Preparation

Installation of Additional Groundwater
Wells at A-Slls
Mechanical Excavation

Confirmatory Sampling/Analysis

Bank Stabilization
a. Bank Regredtng
b. Erosion Control

Recontour Existing Grade

Part 1 15 Type III Cap
a. Filter Fabric
b. Gas Venting Layer
c. Flexible Membrane Liner
d. Drainage Layer
e. Filter Fabric
f. Topsoil Layer
g. Vegetative Cover
h. Gas Vents

Stormwater Management System
a. Sedimentation Basin
b. Pore Water Collection System
c. Cover System Drainage Swales
d. Ditches (grass-lined)
e. Erosion control Mat

f. Ditches (rip-rap lined)
g. Downchutes
h. Culverts

Erosion Control at AMW-3A Area

Restoration of Area East of Davis Creek
a. Backfilling
b. Vegetative Cover

1

17

7

6,700

1

5,000
1.700

16,800

31,600
15.800
31.600
63,000
31,600
15,800
19.6
20

1
4,000
4,500
10.000
80.000

800
600
400

1

3.800
7

Lump Sum

Acre

Each

Cubic Yard

Lump Sum

Cubic Y.ird
Cubic Yard

Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Each

Lump Sum
Linear Foot
Linear Foot
Linear Foot
Square Foot

Linear Fool
Linear Foot
Linear Feel

Lump Sum

Cubic Yard
Acre

2%

$6,925

$5,000

$10.20

$10.000

$5.85
$70.00

$4.11

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14,572
$800

$30,000
$9.60
$9.72
$9.72
$0.20

$17.60
$30.00
$15.00

$5.000

$7.62
$14.572

$0

$117,725

$35,000

$68,340

$10,000

$29.250
$119,000

$69,048

$58.144
$220,568
$190,648
$879,480
$88,796
$111,706
$285,611
$12,000

$30,000
$38,400
$43,740

IMMMW3SllM l̂ii!MlMliSPSil»MfcMIMIiMI'sliif(i.-!ii(2' '••!.:*'-'!,ii"r'\:'-.:i':,: • V' !,-.'
. : :̂ mimmKfflwmmmmi!am

2% Mob/Demob Included in 10% Indirect Costs below

Cost for clearing/chip trees (<12" diameter) and grubbing stumps

Costs for installation of double-cased wells.

ncludes excavating residuals east of Davis Creak & south of A-slte Barm as necessary to
construct cover system and relocating to stabilization area.

n areas excavated as part of Item 4

ncludes cost for regradlng Bank to 4H:1 V.
ncludes cost for rip-rap (6- to 8-Inch stone), geotextile. and vegetation.

20 Acres, varied thickness.

Based on 19.6 acres.
12 oz/sy GeolexUle/Orainage Fabric (130 mil).
6-inch thickness. Sand, 6" lifts, on-sile.
Fabric Membrane Unar/Bentonite Liner
2-ft. thickness. Sand. 6' lifts, on-stte.
12 oz/sy Geotextile/Drafnage Fabric (130 mil).
6-inch thickness.
Restoration and creation of vegetative cover.
One per acre, 8", HOPE Elbow construction.

Approximately 2 acres.
Around perimeter of landfill, 6" diameter perforated PVC. •
Grass-lined approximately 18" high with permanent erosion control mat

$97,200 Approximately 1 8-inches deep by 9-feet wide and overlain with permanent erosion control mat
$16,000 Assumed to be placed along upgradlent access road side slopes and along the toe of the capped

landfill side slopes.
$14.080
$18.000
$6.000

$5.000

$28,956 '
$102,004

Subtotal. Direct Costs: $2,694,598

Approximately 1 8-inches deep by 12-feet wide and underlain with non-woven geotextile.
Rip-rap Tilled reno mattress placed within a 12-foot wide channel and underlain with geomembrane

installation of erosion control measures.

I Backfilling excavated area to pre-removal grade.
Restoration and creation of vegetative cover of excavated area

See Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2A - A-Site

Consolidation/Containment of Select Materials,
Install New Sheet Piling at Willow Boulevard,

Retain Existing Sheet Piling at A-Site

1.

2.

3.

4.

5,

1.

2.

3.

MmBŝ BfmBm
HffiBM BIB ••Hfflffliniillppw^^^^^^ra
IrjjdJciEî iratoEllsiiLfisaai
Add Dlv 01 (General Conditions) and General
Contractor's OH+P% ABOw 10%

State Sales Tax-Assume project is tax
exempt

Allow for MBE/WBE/EEO Requirements
Allow 1/2 of 1% of Direct Costs

Adjust Labor Costs due to Health and
Safety Levels of Protection

Adjust Project Costs due to Local Area Cost
Factors

Construction Coit Summarv
Si

Add Contingency at 30%

Allow Engineernig and Design Costs at 15%

Adjust Construction Cost Escalation to MFC

Total. Capital
Cost Estimate
Remedial Alternative
2A-A-SIIB

\wrnw
BHI

•i
1

1

1

Su

btotal, Dire
1

1

1

1m Iff

Lump Sum

Lump Sum

Lump Sum

Lump Sum

•Lump Sum

Dtotal, Indirect

•
3 and Indirect

Lump Sum

Lump Sum

Lump Sum

Three Y«

10%

1/2 of 1%

5%

. 1.076 .

Construction Costs =

Construction Costs =
30%

15%

4.5%

=

Rounded to
ar Present Value (7):

$269.460

$13.473

$53.892

... $204.789..

$541.614

$3.236,210
$970,863 .

$485, 432

$145.629

$4,838.134
$4,850,000
$4,240,000

IfflHHUffiBlttffî ^ ml ! If *an»«pMMJffliiniBHllIMIIBBBBWHlIHS *̂̂ il?B?l̂ E^̂ '5Sl;??!M^SWM Î*K»̂ I=;î i!KS?.!!'t1i§ .fllr-Ssl̂ JiSS Î'iliSli-Tlij.!?.!!

Adjusted by COM Estimating Dept.

Submitted by COM Estimating Dept.

Adjusted by COM Estimating Dept.

Adjusted by COM Estimating Dept. Use EPA/COE Reference 8540-R-00-002 dated July 2000
Refer lo Appendix B. Use 5% as adjustment.
Costs = (5%) ($2.694,596 * 40%)

Adjustedtoy COM Estimating Dept. Use EPA/COE Reference S540-R-00-002 dated July 2000.
Refer to Appendix B. Use Means 2002 Michigan Factor of 1 .076

• ' " • . " . ' " ' • .

Adjusted by CDM Estimating Dept.Allow 1 .5 years @ 3%/year of 4.5% Escalation

"

See Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2A - A-Site

Consolidation/Containment of Select Materials,
Install New Sheet Piling at Willow Boulevard,

Retain Existing Sheet Piling at A-Site

m
i.
2.

3

4.

Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwater Monitoring

2

158

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$24.000

$15

$1.504

$23,299

$48.000

S2.370

$18.048 '

$93,196

Includes mowing and restoration of the site

Replace 1 % of topsoil cover

One person, one 10-hour day/month

Quarterly Sampling of groundwaler monitonng system. 4 events/year, one
2-person crew, 40 crew hours/event, 15 samples for complete TC analysis

Subtotal: .$161,614
15% Engineering(S): $24.242

30% Contingency(6): $48.484
Total: $234,340

30-Year Present Worth Cost (7): $2,907,929

imUIIfRfflinJSHWMMIfmMIIIIIKI

Mim^mmsm^mmmm^m^mmmi ,

WILLOW BOULEVARD SITE TOTAL PROJECT PRESENT WORTH COST:
A-SITE TOTAL PROJECT PRESENT WOPTU rnor

$6,050,000
$7,160,000

1. Unit cost shown Includes material and labor costs unless otherwise noted.
2. Costs estimated based on similar project experience and R.S, Means Company 2001a: 2001b.
4. Cap repairs and maintenance will be Implemented as necessary every year for a period of 30 years.
5. A 15% contingency Is Inducted to account for engineering fees. Contingency does not include legal fees and permit acquisition. Engineering Contingency developed based upon USEPA. 1987.
6. A 30% contingency i3 Included provide for unexpected circumstances or variability in estimate areas, volumes, labor and material costs. Contingency allowance developed based upon USEPA, 1987
7 30-year present worth baaed on a 7.0 percent discount rate as published in USEPA, 1993C. and has been applied to Annual/O&M Costs

Protect fixed costs will he snroaH ou' "«or "* years, with present worth based on a 7% discount rate as published in USE°A. 1993C. and has been applied to all other costs.
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Preliminary Cost Estimate
Sub-alternative 2B - Willow Boulevard

Consolidation/Containment of Select Materials, Remove Existing Sheet Piling
at A-SHe, Re-GradefStablibe Banks vrftti a Setback at Willow Boulevard

rzKrwT-^^wrssaBmBwmmm
initHtmUHimiBfttHlHi!!' ^ IĴ ÎHHH
JlractCotte:
Mobilization/Demobilization

Installation of Additional Groundwater
Wells at Willow Boulevard
Mechanical Excavation

Bank Stabilization
a. Bank Regradlng
b. Earthen Berm
c. Erosion Control
d. Water Treatment

Raconteur Existing Grade

Part 115 Type III Cap
a. Filter Fabric
b. Gas Venting Layer
c. Flexible Membrane Liner
d. Drainage Layer
e. Filter Fabric
f. Topsoil Layer
g. Vegetative Cover
i. Gas Vents

Stormwater Management System
a. Sedimentation Basin
b. Pore Water Collection System
c. Cover System Drainage Swales
d. Ditches (grass-lined)

e. Erosion control M'

f. Ditches (rip-rap lined)

B. Downehutes

h. Culverts

mmem
1
5

5,000

3,000
3,600
1,800

1.000,000

93,236

12,300
6,100
12,300
24,500
12.300
6,100
7.6
B

1
2.500
1.500
4,000

50.000

800

300

400

lililBtBilasIln(j~MWMHHiU8fi

Lump Sum

Each

Cubic Yard

Cubic Yard
Cubic Yard
Linear Feet

gallons

Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Each

Lump Sum
Linear Fool
Linear Foot
Linear Foot

Square Foot

Linear Foot

Linear Foot

Linear Feet

MiNISijIHGBIifgi

2%

$5,000.00

$2.24

$5.85
$12.75
$70.00
$0.10

$4.11

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14,572.00
$600.00

$15.000.00
$9.60
$9.72
$9.72

$0.65

$17.60

$30.00

$15.40

$0

$25.000

$11,200

$17,550
$45,900
$126.000
$100,000

$383.200

$22.632
$85.156
$74.169
$342,020
$34.563
$43,127
$110.747

$4.800

$15.000
$24.000
$14,580
$38.880

$32.500

$14,080

$9.000

$6,160

Subtotal. Direct Costs: $1 ,580,264

l̂lli!l$ f̂iiPî ^ -̂--̂ ^^ '̂̂ ^;r ;^r"' » : ;-' ! -

2% Mob/Demob Included in 10% Indirect Costs below.

Costs for installation of double-cased wells.

Costs for excavation of drainageway as necessary to construct cover system.

ndudes regrading of Bank to 4H:1 V slope.
New engineered fill barm
ndudes rip-rap (6- to 8-inch stone), geolexllle, and erosion control block.
Costs for treating (sand filtration/carbon adsorption) water Infiltrating excavation (3 feet deep
}y 50 feet long) in the event that residual materials are found during the setback process,
assumes 50,000 gpd, for 20 days.

To accommodate 5H:1V Slope

Based on 7.6 acres.
12 oz/sy Geotextlle/Orainage Fabric (130 mil).
6-inch thickness. Sand. 6" lifts, oh-site.
Fabric Membrane Liner/BeMonite Liner.
2-ft. thickness. Sand, 6' lifts, on-sile.
12 oz/sy Geotextile/Drainage Fabric (130 mil).
6-inch thickness.
Restoration and creation of vegetative cover.
One per acre. 8". HOPE Elbow construction

Approximately 0.5 acres.
Around perimeter of landfill, 6" diameter perforated PVC
Grass-lined approximately 18" high with permanent erosion control mat
Approximately 18-inches deep by 9-feet wide and overlain with permanent erosion control mat.

Assumed to be placed along upgradient access road side slopes and along the toe of the
capped landfill side slopes.
Approximately 18-inches deep by 12-feet wide and underlain with non-woven geotaxtile.

Rip-rap filled reno mattress placed within a 12-foot wide channel and underlain with geomembrane.

a Notes on Page 6
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Prelirmriaiy Cost Estimate
Sub-alternative 28 - Witow Boulevard

Consolidation/Containment or Select Materials, Remove E tasting Sheet Piling
atA-SHe, Re-Grade/Stabflize Banks wffli a Setback at VflBow Boulevard

a( , , ; ,.,.... , r , - , . . . ,, ., ..,.. .,,, „...,. , , jjjgjji ii;[ ĵ rr îHjg^^

m i L I-: i |.[ i >: i i I i ! 1 1 i i iL ; :.; : ;.ui i
i,

2.

3.

4.

5.

1.
2.

3.

indirect conctmetl on costs:
Add Div 01 (sSwrarOonffiBora) and
(General Contractor's OH+P% Allow 10%

State Sales Tax -Assume project Is tax
exempt

Allow for MBE/WBE EEC- Requirements
Allow 1/2 of 1% of Direct Costs

Adjust Labor Costs due to Health and Safety
Levate of Protection

.

Adjust Pix>J««a Costs dus to Local Area Cost
Factors

Construction Coat Summary;

Atki Contlngancy at 30%

Allow Engineering and Design Costs at 15%

Adjust Consfructton Cost Escalation to MDC

Total. Capital
Cost Estimate
Remedial Alternative
28-Willow Site

1

1

1

1

1

£

Subtotal, Oir
1

1

1

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

ubtotal, Indirec

"1
act and Indirect

Lump Sum

Lump Sum

Lump Sum

••WB^̂ MMMM^̂ HH^̂ ^̂

10%

1/2 of 1%

5%

1.076

Construction Costs =

'
Construction Costs =

30%

15%

4.5%

a

Rounded to
Three Year Present Value (7):

$158.026

$7,901

$31.605

$120,100

$317,632

81,897,896
$568,369

$284,684

$85,405

S2.837.355
$2.840.000
$2,490,000

Adjusted by COM Estimating Dept.

Submitted b< COM Estimating Dept.

Adjusted by COM Estimating Depi.

Adjusted by COM Estimating Oapf. Usa EPA/COE Reference # 540-R-00-002
dated July 2000.
Refer to Appanidix B. Use 5% as adjustmant.
Costs = (5% i
($1,680,264*40%)

Adjusted by COM Esllmsiing Dept Use EPA/COE Reference #540-R-00-002 dated July 2000
Refer to Appandix B. Use Means 2002 Michigan Factor of 1 .076

.

Adjusted by COM Estimating Dept. Allow 1 .5 years © 3% or 4.5% Escalation.

See Motes on Page 6
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Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwater Monitoring

Preliminary Cost Estimate
Sub-alternative 28 - Willow Boulevard

Consolidation/Containment of Select Materials, Remove Existing Sheet Piling
atA-SHe, Re-QradefStablOze Banks witti a Setback at VKIlow Boulevard

2

81

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$10,000

$15

$1.504

$18.599

$20,000

$915

$18,048

$74,396

HffiT <]J1»

Includes mowing and restoration of the site

Replace 1 % of topsoil cover.

One person, one 10-hour day/month

Quarterly Sampling of groundwater monitoring system. 4 events/year, one
2-person crew, 40 craw hours/event, 10 samples for complete TC analysis

Subtotal: $113,359
15% Englneering(5): $17,004
30% Contingency(6): $34,008

" Total:.' $16<371.
30-Year Present Worth Cost (7.):-. $2,039,674

See Notes on Page €
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Preliminary Cost Estimate
Sub-alternative 2B - A-Site

Consolidation/Containment of Seiect Materials, Remanv Existing Sheet PHing
atA-Srte, Re-Grade<StabUize Banks w«i a Setback at Willow Boulewart

1.

2.

3.

4.

5.

5.

6.

7

8.

9.

10.

i&ttMffii.5J;i!.iRLL:^^^ 4l;iffllM!ii»iî i«32iaia21K^K®l̂ r̂aHfflWMBi!
Direct Cost*:
Mobilization/Demobilization

Site Preparation

Installation of Additional Groundwatsr
WeBs at A-Slte

Mechantea! Excavation

Confirmatory Sampling/Analysis

Ramov® Stealing
Sheei Piia Rsmoval

Raconteur Existing Grade

Part 115 Type!!! Cap
a. Filler Fabric
b. Gas Venting Layer
c. Flexible Membrane Liner
d. Drainage Layer
a. Filter Fabric
f. Tojjsoi! Layer
g, Vegetative Covar
h. Gas Vants

Stormwater Management System
8. Sedimentation Basin
b. Pore Water Collection System
c. Cover System Drainage Swales
d. Ditches (grass-Snad)

a. Erosion control Mai

f. Ditches (rip-rap lined)

g. Downchutes

h. Culverts

Erosion Control at AMW-3A Arse

Restoration of Area EaaS of Davis Crask
a. BacKfilltng
fa. Vegetative Cover

1

17

7

6.700

1

1.700

180.427

31,600
15.800
31.600
63,000
31.600
15.800

19.6

20

1
4.000
4.500
10.000

80.000

800

600

400

1

3.800
7

Lump Sum

Acre

Each

Cubic Yard

Lump Sum

2%

$6.926

$5,000

$15

$10.000

$0

$117,728

$35.000

$100,500

$10.000

Linear Feet £43.30 573,610

Cubic Yard

Square Yard
Cubic Yard
Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Each

Lump Sum
Unear Foot
Linear Foot
Linear Foot

Square Foot

Linear Foot

Linear Foot

Linear Feet

Lump Sum

Cubic Yard
Acre

$4.11

$1.84
$13.96
$6.03

$13.96
$2.81
$7.07

$14,572.00
$600.00

$30.000.00
$9.60
$9.72
$9.72

$0.20

$17.60

$30.00

$15.00

$5.000.00

$7.62
S14.572.00

$741,555

$58,144
$220,568
$190.548 -
$879.480
$88,796
$111,706
$285.611
$12.000

$30,000
$38.400
$43,740
$97,200

$16,000

$14,080

$18;000

$6.000

$5.000

$28,956
$102.004

Subtotal Direct Costs $3,324,623

2% Mob/13smob inducted in 10% Indirsci Costs Below

Cost for clearing/chip trees («12* diameter) and grubbing stumps

Coste for ins!all3!ion of double-cased wells.

nciudes excavating residuals east of Davis Creek and south of A-sits Bern as
necessary to construct cover system and relocating to stabilization area

n areas excavated as part ol Item 4

Cos! to cu! steel sfieating at water level ana disposing of 646 tons of steel
Pulling all of existing sections out of the ground and disposing, 3800/l.f.

To accommodate 5H:1V Slops

3asad on 19.6 acres
12 02/sy G.eatextiis/Drainage Fabric (130 mil).
6-inch thicmess Sand. S" lifts, on-site.
Fabric Membrane Liner/Bentonite Liner.
2-fi. Ihicknass. Sand. 6" lifts, on-sfle.
12 oz/sy Geotextile/Dralnage Fabric (130 mil).
6-inch thickness.
Restoration and creation of vegetative cover.
One pera<«3, 8", HOPE Elbow construction.

Approximately 2 acres.
Around perimeter of landfill, 6" diameter perforated PVC.
Grass-fined approximately 18" high with permanent aroslon control mat.
ApproKlmasly IfWnches deep by 9-feet wide and ovariain
with permanent sroslon control mat
Assumed to be placed along upgradlent access road side slopes
and along (ha toe of the capped landfill side stopas.
Approxima! sly 18-inches deep by 12-fset wide and underlain
with non-woven geotsxtile.
Rip-rap filled reno mattress placed within a 12-foot wide channel
and underlain with geomembrane.

Installation of erosion control measures.

Backfilling (sxcavaled area to pre-removal grade.
Restoration anil creaBon of vegslaflve cover of excavated area.

Sse Notes on Page 8
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PreHrranaiy Cost Estimate
Sub-alternative 28 - A-Sie

ConsoSdatlwi/Containment oT Select Materials, Remove Existing Sheet Piling
atA-Site, Fte-Grade/Stablltee Banks wt* a Setback at VWHow Boulevard

If!SE5is«MHŜ  fU". ' • • • • ^M»M«BM«M*wti«iiinw.«««.«-F«rl«««.»Mr»M«!r-«8«t^9--^--:'^-'.v= • - . ' • . ' " i -,:",:/. K "̂. • • . ' T"~ •' '

iimuim.;!! ' '"lUfflffiKtHfittiiiiiî  •' r">vutriiii«iiiuiiiiuiiiiu"'ii'"i»"

1.

2.

3.

4.

5.

1.

2.

3.

Indirect Construction Costs:
AsSd Dlv 01 {Gafiere! CoodBons) and Gertsre!
Contractor's OH*P% Altaw 10%

Staie Sates Tax- Assums pro|ec! is tax
exampl

Allow for MBE/WBE/EEO Raquirements
Aitow 1/2 of 1% of Dlred Coals.

Aî usl Latxw Cosfa dua to Health snd Safety
Levsis of ProsatSiOfi

Adjust Project Coat due to Loca! Araa Cost
Factors

Construction Cost Summary:

Add Contingency At 30%

ABow Engineering and Daslgn Cost at 15%

Adjust ConstrucSon
Coat Escalation
To^lDC

Total, Cssitai
Cost Estimate
Remedial Alternative
28 - A-Slto

1

1

1

1

1

£

Subtotal. Dlr
1

1

1

Lump Sum

Lunnp Sum

Lump Sum

Lump Sum

Lump Sum

10%

1/2 of 1%

5%

1.076

ubt red Construction Costs =

id and Indirect
Lump Sum

Lump Sum

Lump Sum

TfaresY

Construction Costs =
30%

15%

4.5%

Rounded to
s&anl Value (7):

$332.462

$16,623

$66,492

$252.671

$666,248

$3, 992, 872
$1.197,862

$598. 931

$179,679

$5,969,344
$5,970,000
$5,220,000

Adjusted by COM Estimating Dept

Submitted by COM Estimating Depi.

Adjusted by COM Estimating Dspt.

Adjusted by COM Estimating Dept. Use EPA/COE Reference S640-R-00-002
dated July 2000. Refer to Appendix 8. Us® 5% ss Adjustment.
Costs = (5%) ($3.324.624 " 40%)

Adjusted by COM Estimating Dspt. Use EPA/COE Reference # 540-R-00-002
dated July 2000. Refer to Append!* S. Use Means 2002 Michigan Factor of
1.076

Adjusted by COM Estimating Dept. Allow 1 .5 years at 3%/yesr of 4.5 EsealaSon

See Notes on Pags 8
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Preliminary Cost Estimate
Sub-alternative 2B - A-Site

3^ Se)eCt «*atwfe"s- a*1*™ Existing Sheet PMmg
at A-Site, Re-Grade/Stabllize Banks with a Setback at VWlow Boulevard

iiliJttt̂ |gillfiê fflfiHKS Ĵi$ltffiBSe8Mliî KiMLii; .Ir'^v , . , . «—i-.i— i-iij.... i B . I I .M. r „.,
:IE!EIiaî HSMiWailll3Sm»iBE3̂ Mai

1.

2.

3.

4.

Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwater Monitoring

2

158

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$24.000

$15

$1.504

$23,299

$48.000

S2.370

$16.048

$93.196

• • . : - . . , . '• ' : • • .Commont^ ' :

Includes mowing and restoration of the site

Replace 1 % of topsoil cover

One person, one 10-hour day/month

Quarterly Sampling of groundwater monitoring system. 4 events/year, one
2-parson dew, 40 crew hours/event, 15 samples for complete TC analysis

Subtotal: $161,614
15% Engineering^): $24.242
30% Contingency(6): $48,484

Total: $234,340
30-Year Present Worth Cost (7): $2,907.929

. ss.imoqo

'=;•. : • : . ; , . ^ : '?' 'Ml < .

WIU-OW BOULEVARD SSTE TOTAL PROJECT PRESENT WORTH COST:
A-SfTE TOTAL . 'ROJECT PRESENT WORTH COST:

$4.530.000
$8,130.000

. . • ; - . •

mm i : m m i m i

'i Uni? cost ahwyn Indudss malarial srsd iabor costs unless otherwise noted.
2. Costa ssSimated based on sbnlter proj9i3t experianca and R.S. Means Company 200la; 2001 b.
4. Cap repairs and maintenance will be Implemented as necessary every year for a period of 30 yaars.
5. A 15% contingency Is indudad to account for engineering fses. Contingency does no! include legal fees and pennlt acquisition. Engineering Contingency developed based upon USEPA, 1987.
6. A 30% conilngsncy Is included provide for unaxpacted circumstances or variability In estimate areas, volumes, labor and malaria! costs. Contingency allowance developed based upon USEPA, 1987
7 30-year preseni worth based on a 7.0 pen»nt discount rate as published in USEPA, 1993c, and has been applied to Annuaf/O&M Costs

Project fixed costs will ba spread out over 3 years, with present worth baaed on a 7% discount rate as published in USEPA. 1993c, and has basn aoottad to a!! other costs

8 Refer to Tabio 7-1 tor cos! development
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Preliminary Cost Estimate
Sub-alternative ?C -Willow Boulevard

Consolidation/Containment of Select Materials,
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Piling at A-Site

eSfeflttBiflhiiMiiiliiiftiiHaartsiiiv • • ^ -- .^rijt^.^.-sia: SlPlfPtiitiHlSiiMisir̂ i -^ •' -v^ .''r "^;--iifiiM'>1-^ '- ' ' ' • • • : > * ^ ' i ' • ' ' • •
il̂ mi!liI!S!dimi.iJJl:;iiku;y^

1 1.

2.

3.

4.

5.

6.

7.

mastmm;
Mobllizatton/DemoblflzaBon

Installation of Additional Grcundwater
Wells at Willow Boulevard

Mechanical Excavation

Alternative Methods (or Bank Stabilization
a. Bank Regradlng Lor i/Topsoil
b. Erosion Control
o. Eco-frlendly planting
d. Watar Treatment

Raconteur Existing Grade

Part 115 Type 111 Cap
a. Finer Fabric
b. Gas Venting Layer
c. Flexible Membrane Linar
d. Drainage Layer
a. Filter Fabric
f. Topsoil Layer
g. Vegetative Cover
v Gas Vents

Stormwater Management System
a. Sedimentation Basin
b. Pore Watar Collection System
c. Cover System Drainage Swales
d. Ditches (grass-lined)

e. Erosion control Mat

J. Ditches (rip-rap lined)

g. Downchutes

h. Culverts

1

5

5,000

3,000
12,000

324,000
1,000,000

93,236

12.300
6.100
12,300
24.500
12.300
6,100
7.6
8

1
2,500
1,500
4,000

50.000

800

300

400

Lump Sum

Each

Cubic Yard

Cubic Yard
Square Yard
Square Feet

gallons

Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard
Square Yard
Cubic Yard

Acre
Each

Lump Sum
Linear Foot
Linear Foot
Linear Foot

Square Foot

Linear Foot

Linear Foot

Linear Feet

2%

$5.000

$2.24

$5.85
$5.65
$0.50
$0.10

$4.11

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14.572.00
$600.00

$15,000.00
$9.60
$9.72
$9.72

$0.65

$17.60

$30.00

$15.40

$0

$25,000

$11,200

$17,550
$67,800
$162,000
$100.000

$383.200

$22.632
$85,156
$74.169
$342.020
$34.563
$43.127

$110.747
$4.800

$15,000
$24.000
$14.580
$38,880

$32.500

$14.080

$9,000

$6.160
Subtotal. Direct Costs. $1 ,636,1 64

2% Mob/Demob Included In 10% Indirect Costs below.

Costs for Installation of double-cased wells.

Costs for excavation of dralnageway as necessary to
construct cover system Doubled standard excavation cost.

Includes regrading of Bank to 4H:1 V slope. Loam/Topsoil.
Nylon, 3 dimensional geomatrix, 9 mil thick.

Cost for treating (sand filtration/carbon adsorption) water infiltrating excavation
(3 feet deep by 50' feet long) in the event that residual materials are found
during the Setback process, assumes 50.000 gpd, for 20 days

Re-Balance Site with 4 horizontal to 1 vertical slope

Based on 7.6acras.
1 2 oz/sy Geotsxlile/Dramage Fabric (130 mil).
6-inch thickness. Sand, 6" lifts, on-sile.
Fabric Membrane Liner/Benlonite Liner.
2 -ft. thickness. Sand. 6" lifts, on-sile.
12 oz/sy Gaotextile/Drainage Fabric (130 mil).
6-inch thickness.
Restoration and creation of vegetative cover.
One per acre, 8", HOPE Elbow construction.

Approximately 0.5 acres.
Around perimeter of landfill, 6" diameter perforated PVC
Grass lined approximately 18" high with permanent erosion control mat
Approximately 18-inches deep by 9-feet wide and overlain
with permanent erosion control mat.
Assumed to be placed along upgradlant access road side slopes
and along the toe of the capped landfill side slopes.
Approximately 1 8-lnches deep by 12-feat wide and underlain
with non-woven geotexllle.
Rip-rap filled reno mattress placed within a 12-foot wide channel
and underlain with geomembrane.

See Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2C - Willow Boulevard

Consolidation/Containment of Select Materials
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow Boulevard, Retain l-xisting

Sheet Piling at A-Site

mJU

1.

2.

3.

4.

5.

1.

2,

3.

Indirect CojHttfuctiigi Sasfii
Add Dlv 01 (General Conditions) and General
Contractor's OH+P % Allow 10%

State Sales Tax- Addume project Is tax
exempt

Allow for M8E/WBE/EEO Requirements
Allow 1/2 of 1% of Direct Costs.

Adjust Labor Costs due to Health and Safety
Leveto of Protection

Adjust Project Costs due to Local Area Cost
Factors

Construction C_ost Summary:
S<

Add Contingency at 30%

Allow Engineering and Design Costs at 15%

Adjust Construction Cost Escalation to MOC

Total, Capital
Cost Estimate
Remedial Alternative
2C- Willow Site

1

1

1

1

1

Si

jbtotal Dlrex
1

1

1

nyggfn
Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

ibtotal, Indirect

t. and Indirect
Lump Sum

Lump Sum

Lump Sum

Three Y

'IPlfiiMfffiKllfi

10%

1/2 of 1%

5%

1.076

Construction Costs=

Construction Costs =
30%

15%

45%

Rounded to:
9ar Present Value (7)

Jtom_Coj«£j$|;

$147,616

$7.380

$29. 523

$112.188

$296, 707

$1,77.871
$531.861

$265. 931

$79, 779

$2,650,442
$2,650. 000

• $2,320.000

'. ?:j } | i { i ; i K ;n it. \ ; ri \ i \ 1 t 1 \ f f i j j i in ;]l|̂ :SIi33ilS!IlS!fiSBÎ f̂flB8ifeSBB'WKHfflfflBBi

Adjusted by COM Estimating Dept.

Submitted ty COM Estimating Dept.

Adjusted by COM Estimating Dept.

Adjusted by COM Estimating Dept. Use EPA/COE Reference #540-R-00-002
dated July 2000. Refer to Appendix B. Use 5% as adjustment.
Costs = (5%) ( $1 .476, 164 M0%)

Adjusted by COM Estimating Oepl. Use EPA/COE Reference #540-R -00-002
dated July 2000. Refer to Appendix 6. Use Means 2002 Michigan Factor of 1%

Adjusted by 3DM Estimating Dept. Allow 1.5 years @ 3%/year or 4.5%
Escalation.

See Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2C- Willow Boulevard

Consolidation/Containment of Select Materials,
Re-Grade/Stabillze Banks with Ecofiriendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Piling at A-Site

falntenance

'.epairs

ionitorlng

.water Monitoring

2

75

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$10,000

$15

$1.504

$18,599

$20.000

$1,125

$18.048

$74.396

Includes mowing and restoration of the site.

Replace 1% of topsoll cover.

One purson. one 10-hour day/month

Quarterly Sampling of groundwater monitoring system. 4 events/year, one
2-person crew. 40 craw hours/event, 10 samples for complete TC analysis

Subtotal:
15% Engineering^):
30% Contingency(G):

Total:
30-Year Present Worth Cost (7):

$113,569
$17.035
$34,071
$164.675
$2,043,453

on Page 6
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Sub-alternative 2C - A-Site

Consolidation/Containment of Select Materials,
Re-Grade/Stablize Banks using Ecofrierdly Materials
with a Setback at Willow Boulevard, Ret ain Existing

Sheet Fifing at A-S/te

:f]fljj0jjjjfljljJlffjft ĵffljjt£

DhMtCoBta:
MoblllzaUon/Demobillzatlon

Site Preparation

Additional Groundwater Wells at A-Slte

Mechanical Excavation

Confirmatory Sampling/Analysis

Alternative Methods for Bank Stabilization
a. Bank Regrading Loam/Topsoil
b. Erosion Control
c. Eco-friendly planting
d. Erosion Control

Raconteur Existing Grade

Part 115 Type III Cap
a. FBfsr Fabric
b. Gas Venting Layer
s. Flexible Membrane Liner
d. Drainage Layer
9. Filter Fabric
. Topsoil Layer
j. Vegetative Cover
i. Gas Vents

Stormwater Management System
i. Sedimentation Basin
.. Pore Water Collection System
:. Cover System Drainage Swales
i. Ditches (grass-lined)
.... Erosion control Mat

Ditches (rip-rap lined)
. Downchules

i. Culverts

roslon Control at AMW-3A Area

Restoration of Area East of Davis Creek
i. Backfilling
>. Vegetative Cover

•

1

17

7

6.700

1

5.000
1.700

100.000
1.300

16,600

31.600
15.800
31.600
63,000
31,600
15.800
19.6
20

1
4,000
4.500
10.000
80.000

800
600
400

1

3,800
7

' ; ' ; ' - ' :- : ;5 ' • • ; • ; ; , • : / - :

Lump Sum

Acre

Each

Cubic Yard

Lump Sum

Cubic Yard
Square Yard
Square Feet
Linear Feet

Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard
Square Yard
Cubic Yard

Acre
Each

Lump Sum
Linear Foot
Linear Foot
Linear Foot
Square Foot

Linear Foot
Linear Foot
Linear Feet

Lump Sum

Cubic Yard
Acre

•MB
$6.925

$5.000

$10

$10.000

$5.85
$5.65
$0.50

. $5.65

$4.11

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14.572
$600

$30.000
$9.60
$9.72
$9.72
$0.20

$17.60
$30.00
$15.00 •

5000

$7.62
$14.572

KH
$117.725

$35,000

$68.340

$10,000

$29,250
$9,605
$50.000
$7.345

$69.048

$58,144
$220,568
$190.548
$879.480
$88.796

$111.706
$285,611
$12,000

$30.000
$38,400
$43,740
$97,200
$16.000

$14.080
$18,000
$6,000

5000

$28,956
$102,004

2% Mob/Demob Included in 10% Indirect Costs below

Cost for clearing and grubbing.

Costs for installation of double-cased wells.

Includes oxcavating residuals east of Davis Creek and south of A-slte Bern as necessary to
construct cover system and relocating to stabilization area

In areas excavated as part of Item 4

Includes ragradlng of Bank to 4H:1 V slope. Loam/Topsoil.
Nylon. 3 dimensional geomablx. 9 mil thick.

Includes cost for rip-rap (6- to 8-inch stone), geotextile, and erosion control block.

Re-Balance Site with 5 horizontal to 1 vertical slope

Based on 19.6 acres.
12 oz/sy Gieotexttle/Drainage Fabric (130 mil).
6-inch thfcfness. Sand, 6* lifts, cm-site.
Fabric Membrane Liner/Bentonlte Liner.
2 -ft. thicknass. Sand, 6" lifts, on-slte.
12 oz/sy Geotextile/Orainage Fabric (130 mil).
6-inch thldsness.
Restoration and creation of vegetative cover.
One per acre, 8", HOPE Elbow construction.

Approximately 2 acres.
Around perimeter of landfill, 6" diameter perforated PVC
Grass-linec approximately 18-inches high with permanent erosion control mat.
Approximate^ 18-inches deep by 9-feet wide and overlain with permanent erosion control mat.
Assumed to be placed along upgradient access road side slopes and along the toe
of the capp Kl landfill side slopes.
Approximataly 18-lnches deep by 12-feet wide and underlain with non-woven geotextile.
Rip-rap filled reno mattress placed within a 12-foot wide channel and underlain with geomembrane

Installation of erosion control measures.

Backfilling excavated area to pre-removal grade.
Restoration and creation of vegetative cover of excavated area

Subtotal. Direct Costs: $2.642.546
Notes on Page 6
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Preliminary Cost Estimate
Sub-a«emative 2C - A-Site

Consoiidation/Containment of Select Materials,
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Piling at A-Site

f .- • f* A Off At* -'/ifiltf tSf*t ll̂ jfelftfl

1.

2.

3.

4.

5.

1.

2.

3.

HBlif' • • ' : • • • • """"T!??'""""™*"'"L'r" — — .
iPlflSf K •• ' '•••'• î lHittllliwffMii'Illmtii;

Indirect Constructor) Costsj
Add Dlv 01 (General Conditions) and General
Contractor's OH+P% Allow 10%

State Sales Tax - Assume project is Tax
exempt

Allow for MBE/WBE/EEO Requirements
Allow 1/2 of 1% of Direct Costs.

Adjust Labor Costs due to Health and Safety
.svels of Protection

Adjust Project Costs due to Local Area Cost
:actors.

Construction Cost Summary:

Add Contingency at 30%

ABow Engineering and Design Costs at 15%

Adjust Construction Cost Escalation to MDC

Total, Capital Cost Estimate
Remedial Alternative 2C A-Site

1

1
1

1

1

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

ijjUnltCo8t(iJj|(1}_

10%

1/2 of 1%

5%

. 1 .076

Subtotal, 'Indirect Construction Costs P

Subtotal,
1

1

1

Jlrect, Indirect
Lump Sum

Lump Sum

Lump Sum

Threu Y<

Construction Costs =
30%

15%

4.5%

Rounded to
sar Pre lent Value (7):

ItefrrC03tJ$j_

$264.255

$13.213

$132,127

$200,834

"' -$6i 0,428

$3,252,974
$975,892

$487,946

$146,384

$4,863,197
$4,860,000
$4,250,000

> L Comments

Adjusted by COM Estimating Depl

Submitted by CDM Estimating Dept.

Adjusted by CDM Estimating Dept.

Adjusted by CDM Estimating Dept. Use EPA/COE Reference # 540-R-00-002 dated July 2000.
Refer to Appendix B. Use 5% as adjustment. Costs = (5%) (3,213,841*40%)

Adjusted by CDM Estimating Dept. Use EPA/COE Reference # 540-R-00-002
dated July 2000. Refer to Appendix 8. Use Means 2002 Michigan Factor of 1 .076.

*

Adjusted by CDM Estimating Oept. Allow 1 .5 years @ 3%/year or 4.5 Escalation.

mi: ̂ Em îH^̂ mimsmssuism o s
Uli,l.U Ui i t iii 1 i Liii.
1.

2.

3.

4.

Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwater Monitoring

2

180

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$24.000

$15

$1.504

$23,299

$48.000

$2.700

$18,048

$93,196

Includes mowing and restoration of the site.

Replace 1% of topsoil cover.

Monitoring of the gas rgonitoring system.

Quarterly Sampling of groundwater monitoring system 4 events/year, one
2-person crew, 40 crew hours/event, 15 samples for complete TC analysis

Subtotal: $161,944
15% Engineering )̂: $24,292
30% Contingency(6): $48.583

Total: $234,819
30-Year Present Worth Cost (7): $2.91 3,866

i
Sae Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2C - A-Site

Consolidation/Containment of Select Materials,
Re-Gratte/Stablize Banks using Ecof riendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Firing at A-Srte

WILLOW BOULEVARD SITE TOTAL PROJECT PRESENT WORTH COST: $4,360.000
A-SITE TOTAL PROJECT PRESENT WORTH COST: $7,150.000

$11,5101000

Notes:

1 Unit cost shown Includes material and labor costs unless otherwise noted.
2. Costs estimated based on similar project experience and R.S. Means Company 2001a: 2001b.
4. Cap repairs and maintenance will be implemented as necessary every year for a period of 30 years.
5. A 15% contingency IE included to account for engineering fees. Contingency does not include legal fees and permit acquisition. Engineering Contingency developed based upon USEPA, 1987.
6. A 30% contingency is included provide for unexpected circumstances or variability in estimate areas, volumes, labor and material costs. Contingency allowance developed based upon USEPA, 1987
7. 30-year present worth based on a 7.0 percent discount rate as published in USEPA. 1993c. and has been applied to Annual/O&M Cost:

Project fixed costs will be spread out over 3 years, with present worth based on a 7% discount rate as published in USEPA. 1993c, and r as been applied to all other costs.
8. Refer to Table 7-1 for cpst development.
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Removal of all OU2 Residual/Material and
Off-Site Disposal

.•'.

1

2

3

D

5

6

7.

e
9

10.

11

1

2

3.

A.

5

WMJjg&tsaiaaMacta w^a-sf-afliStettaa^ >nr r ;:• -•-.• .> \r ••
Direct Costs:
Mobilisation/Demobilization

Site Preparation

Work Area Isolation

Mechanical Excavation/Dredge
a Unsaluratod
b. Saturated

Residuals Stabdizalion
a. Flexible Membrane Linar
b. Lime and mixing

Handling/Staging ol Residuals

Water Treatment

Residuals Transport and Disposal

Confirmatory Sampling/Analysis

Backfilling and Regrading

Restoration of Areas

Indirect Cqp*tn|Ct|9n Q3S&
Add Div 01 (General Corxflkms) and
Genoral Contactor's OH»P% Allcm 10%

State Sales Tax- Assume project Is Tax Exempt

Allow for MBE/WBE/EEO Requirements
Allow 1/2 Of 1% of Direct Costs

Adjust Labor Costs due to Health and
Safely Levels of Protection

Adjust Protect Costs due to Local Area
Cost Factors

' "Quahtitv

1

34

26.000

542.000
92.000

1.200
92.000

726.000

415.296.000

726.000

1

190.000

34

1

1

1

1

1

Units

Lump Sum

Acres

Square Feel

Cubic Yaro
Cubic Yard •

Square Yard
Cubic Yard

Cubic Yard

gallons

Cubic Yard

Lump Sum

Cubic Yard

Acres

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Subtotal Im

Unit Cost (flk»

2%

S6925

S1370

S7.50
S20

S540
51 S

55

S001

S2S

S 50.000

S762

S14.572
Subtotal Direct Costs

10%

1/2 ol 1%

5%

1076

tired Construction Cosls=

Iftm'CoilfO .'

so

$235.450

$356.200

S4.065.000
SI .840.000

S6.480
St.3BO.000

S3.630.000

$4.152.960

S18.150.000

$50.000

$1.447.800

$495,448 ,
$35.809.338

S1.76S. 933

$88.297

$353. 187

S2.721.S10

S4.92B. 927

rSag^rT--^:-:: ; -: ' "' -Hrr̂ - . ":|
i

2% Mob/Oernob Included m 10% Indirect Costs Below

Cost for clearing and grubbing .

Includes cost for driving sheet offing to aEow for excavation adjacent to Kalamaroo
River to isolate river flow around the ptojod area and erfract sheeting upon
project completion

Cost is for excavation only. Handling/Staging is a separate line item
Costs include relocating saturated materials to slabifeaton area.

Assumes 0.25-acre mixing area.
Fly Ash (Class F), bulk dafivered. mixing at 1 1. and equipment to mix.

Costs for treatment (sand filtration and carbon adsorption) of water from residuals
approximately 126.720.000 gallons of water from the Willow Boulevard Site
(assumes 2.000 gpm for 44 days) and approximately 2S8.57fi.000 gallons of water
from A-Sile (assumes 1.200 gpm for 153 days).
Assumes malarial can be disposed of as mm-TSCA, but regulated material

In areas excavated as part of bus remedial alternative

Assumes 30% of removed material.

Vegetation and landscaping for born anas.

Adjusted by COM Estimating OapL U» 1070 (35. 809. 33B • 18. 150.000)

Submitted by COM Estimating OapL

Adjusted by COM Estimating DepL Use (.005) (35.809.336 • 13. 150.000)

Adjusted by COM Estimating Oepl. Usa EPA/COE Reference S540-R-OO-O02 dated July
2002. Refer to Appendix 8. Use SV. as adjustment Costs = (S 1*1 (SI 7 .559.338 • 40%)

Adjusted by COM Estimating Depl. Usa EPA/COE Retarenco D540-R-40-002 dalod July
2002. Refer to Appendix B. Use Means 2002 Mchigan Factor of 1 .076.

Add ConHnosncy at 30*

7. Aflov* Engineering and Design Costa at 15%

B. Adjust Construction Cost Escalation to MOC

Total. Capital Cost Estimate
Remedial Alternative 03

Sub olal. Direct. Indirect Construction Costs=
Lump Sum 30%

Lump Sum

Lump Sum

15%

45V,

Rounded to
Throe Year Presonl Value IS):

$40.738.285
S8.77S.480

tt.3B8.240

$1.833.222

$52.738.207
$52.740.000
S46.I40.000

Uee 30% ($40,738,288 - $18,160.000)

Usa 15% ($40. 738. 265 418.150,000)

Adjusted by COM Estimating OepL Alow 1A years @ 3%/year or 4.5 Escalation

Notes:
1 Unit cost shown Includes material and labor costs unless otherwise rated.
2 Costs estimated based on similar project experience and R.S. Means Corrpany 2001a: 2001b A 15% contingency is Inducted to account for engineering fees, and does not InUudo legal lees or permit acquisition.
3 Engineering ConUngency developed based upon USEPA. 1987. A 30% oontlrxjoncy is nduded to provide lor unexpected circumstances orvartabHiry In estimate areas, volumes, labor ami material costs.
4. Contingency aBowance Is bichidod to provide for unexpected circumstances or variability m estimate areas, volumes, labor and material costs.
5. Al the request of EPA. rjrojecl Tned oostowO be sc^ead out over 3 yeara.wiWfireseniwxihhasedm
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TABLE 7-3

Preliminary Cost Estimate
Alternative 4

Removal of Willow Boulevard Residuals and
Consolidation at A-Sife

• C^WfEtttifOttfe iwJ . <• 'i;:*'->'.\'',' ;•'•>-. .;• >•- . : ;-.'-3Jl!jj;»a..v;..i.)'ti llliMUNitiSftli-Si: ' • • - • : 1 ,i :.•;;; iltStSilHB! EMSti !.iiiiHEi3*u ••',;( ' ; . . ' : ' : • • i ,"i-.'.il;}?8i •,••;!!..• .!-'Jc. ',:.:.:
[,jj; ; : , ; • . ; , , /.. :, „..:;/. ;L.,;, • - : : i :Ji'! -^ :''.̂ C:.:̂ ('.:Vi[A^

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Direct Costs:
Mobilization/Demobilization

A-Slte Preparation

retaliation of Additional GW Wells at A-Site

Temporary Sheotpillng Installation

Erosion Control
a. Silt Curtain
•}. Silt Fencing

Recontour A-Slte Existing Grade

Mechanical Excavation/Dredge Willow Site
a. Unsaturated
b. Saturated

Water Treatment

Saturated Residuals Stabilization
". Flexible Membrane Liner
b. Fly Ash

Relocation of Residuals

Residual Placement and Compaction at A-Site

Part 1 1 5 Type III Cap Over A-Site
a. Filter Fabric
b. Gas Venting Layer
c. Flexible Membrane Liner
d. Drainage Layer
e. Filter Fabric
f. Topsoll Layer
g. Vegetative Cover
h. Gas Vents

1

17

7

1.800

300
1.50C

16.800

134,100
18.000

126.720.000

1.200
18.000

170.100

170.100

42.400
22.100
42.400
88,500
42,400
22.100

23.0

24
4,607

Lump Sum

Acre

Each

Linear Fool

Linear Fool
Linear Foot

Cubic Yard

Cubic Yard
Cubic Yard

gallons

Square Yard
Cubic Yard

Cubic Yard

Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Each

Linear Feet

2%

$6.925

SS.OOO

$305

$15
$1

$4.11

$7.50

$20.00

$0.01

S20.00
$15

$2.27

$1.81

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14,572
$600
$3

$0

$117.725

$35.000

$5*9.000

$1.500
$1.500

$6!).048

$1.01)5.750
$360.000

$1.21)7,200

$24.000
$270.000

$3815.127

$307.881

$78,016
$30il,516
$25£i,672

$1.235.460
$11*. 144
$156.247
$335,156
$14,400
$13 821

% Mob/Demob Included in 10% Indirect Coats below

Cost for clearing/chip trees (<1 2" diameter) and grubbing stumps.

Costs (or installation of double-cased wells

Temporary installation between Kalamazoo River and Willow Blvd. Site 15' deep, drive, extract & saiva

Assume installation in (Jilficull conditions.

20 acres, varied thickness

Cost is for excavation only, staging is a separate line Item.
Costs include relocating saturated materials to stabilization area.

Treating (sand filtration & carbon adsorption) water from residuals; est. 126,720,000 gallons (2.000 gpr
days at $0.0216 per gallon). Modified by COM to reflect $10/1000 gallons treated.

Cost for 0.25 acre stabilization area.
Fly Ash (Class F), bulk delivered, mixing at 1:1. and equipment to mix.

Relocation to cap area, 34 cy off-road dump.

Sheepsfoot roller 4 passes

12 oz/sy Geotextile/Drainage Fabric (130 mil).
6-inch thickness. Sand, 6* lifts, on-slte.
Fabric Membrane Liner/Bentonite Liner.
2-ft. thickness. Sand, 6" lifts, on-site.
12 oz/sy Geotextile/Drainage Fabric (130 mil).
6-inch thickness.
Restoration and creation of vegetative cover.
One per acre, 8". HOPE Elbow construction
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Preliminary Cost Estimate
Alternative 4

Removal of Willow Boulevard Residuals and
Consolidation at A-Site

»^::n';v'':;;-;:::::x--::::;T::::-::: : : - • • . • - - • ••.. : - • ' •

P3-1
]j( I. ILLJ, 1 , Ittttmanntnanl diintamotoimwator Manqgeineni system
la. Sedimentation Basin

14.

15.

16.

b. Pore Water Collection System
c. Cov r̂ System Dralnag© Swales
d. DSchea (grass-lined)

e. Erosion control Mat
!. Dltehss (rip-rap Ited)
g. Downchules
h. Culverts

RestoraUon of Willow Boulevard
Excavation Arse

a. Backing b«0w graurtdWBtsf table
b. Vsgetattve Cover
c. New Rivarbanis Const JCUon

Site RestoraUon

Additional Excavation
a. Temporary Aooass Rosd Eest of Davis Craefe
b. Residual RstocaBon Ess! of Dgvis Creak
c. SxcavBiton/BadsflSI Easi of Davis Omsk
d. Residual Relocation South of A-Slte
a. Excavetion/Backflll South of A-Slte
f. Water Trestmrrt
g. Contonatory Sampling/Analysis

1
4,000
6.300
11,000

120,000
1,000
800
600

18,000
7

1,800

1

1
3,800
3,800
2.900
2,900

1
1

Lump Sum
Linear Foot
Linear Foot
Linear Foot

Square Fool
Linear Foot
Linear Foot
Linear Feet

Cubic Yard
Acre

Unear Fset

Lump Sum

Lump Sum
Cubic Yard
Cubic Yard
Cubic Yard
Cubic Yard
Lump Sum
Lump Sum

HiiMii-iLĵ niBasniQKHMii mm&ssm
$30,000

$9.60
$9.72
$9.72

$0.65
$17.60
$30.00
$15.40

$7.62
$14,572

535

$50,000

$100,000
$2.27
S15
$2.27
$15.00

$50,000
$10,000

Subtotal Direct Costs

$30.000
$38,400
$61.236
$106,920

$78.000
$17,600
$24.000
$9,240

$137.160
$102,004
$63,000

$50.000

$100.000
$8.626

$57,000
$6,583
$43,500
$50.000
$10,000

$7,907,432

Approximately 2 acres.
Around perimeter of landfill, 6* diameter perforated PVC
Grass-tined approximately 18" Wgh with permanent erosion contra! mal
Approximately 18-incJies deep by 9-fee! wide and overlain with permanent erosion control mat.
Assumed to be placed along upgradient access road side slopes and along the toe ol the capped landfill side
slopes.
Approximately 18-inches deep by 12-feet wide and underlain with non-woven gaotextile.
Rip-rap filled reno mattress placed within a 12-foot wide channel and underlain with gsomembrane.

Backfilling approximately 2 (eat of material In the excavated area.
Restoration and creation oi vegetative cover of excavated areas.
Restoration along bank of former Willow Boulevard Site.

Off-cap disturbed area restoration.

In areas excavated as part of Item 16
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Preliminary Cost Estimate
Alternative 4

Removal of Willow Boulevard Residuals and
Consolidation at A-Site

1.

2.

3.

4.

5.

1.

2.

3.

IrjdjjgcJ Cosjsj
Add Dlv 01 (General Conditions) and General
Contractor's OH+P% -Allow 10%

State Sales Tax - Assume project is Tax exempt

Allow for MBE/WBE/EEO Requirements.
Allow for 1/2 of 1% of Direct Costs

Adjust Labor Costs due to Health and Safety
Levels of Protection

Adjust Project Costs due to Local Area Cost
Factors

Construction Cost Sjjrmriaryj

Add Contingency at 30%

Allow Engineering and Design Costs at 15%

Adjust Construction Cost Escalation to MDC

Total, Capital Cost Estimate,
Remedial Alternative #4

1

1

1

1

1

Si

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

ibtolal. Indlrec

10%

1/2 of 1%

5%

1.076

Construction Costs -

Subtotal, Dire
1

1

1

I
ct. and Indirect Construction Costs =

Lump Sum

Lump Sum

Lump Sum

30%

15%

4.5%

•
Rounded To

Three Year Present Value (7):

$799.743

$39,537

$158.149

$600,965

$1.598,394

$9.505.826
$2.851.748

$1.425.874

$427.762

$14,211,210
$14.210.000
$12,860.000

Adjusted By COM Estimating Depi

Submitted by COM Estimating Dept.

Adjustment by COM Estimating Depl.

Adjusted by COM =stimating Dept. Use EPA/COE Reference #540-R-00-002 dated July 2000.
Refer to Appendix B. Use 5% as adjustment. Cost = (5%) ($9.377,384 • 40%)

Adjusted by COM intimating Dept. Use EPA/COE Reference #540-R-00-002dated July 2000
Refer to Appendix B. Use Means 2002 Michigan Factor of 1.076

Adjusted by CDM Estimating Depl. Allow 15 years @ 3%/year or 4.5 Escalation.

• : . . .
Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwater Monitoring

2

221

12

Event

Cubic Yard

Lump Sum

Lump Sum

$24,000

$15

$1,504

$23.299

$48.000

$3.315

$18.048

$93.196

Includes mowing an 1 restoration of the site.

Replace 1% of lopsoil cover.

One person, one 10 hour day/month

Quarterly Sampling of groundwaler monitoring system. 4 events/year, one
2-person crew, 40 ciew hours/event, 10 samples (or complete TC analysis

Subtotal:
15% Engineering:

30% Contingency:
Total:

$162.559
$24.384
$48.768
$235.711

30-Year Present Worth Cost (7): $2,924.932
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Attachment 2

Allied Paper IncJPortage Creek/Kalamazoo River
Superfund Site

preliminary Cost Estimate
Sub-alternative 2C - Willow Boulevard

Consolidation/Containment of Select Materials,
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Piling at A-Site

MrffHiHrifttfiftmiBflTnIHalMiBIUI
[Direct Goaty:

iJMoblllzalloft/DBmo'oiBzaiJon

IfliHiml jjjBlllBBm(»w«Upaj]
1

1
2. Installation of Additional Groundwata 5

3.

4.

5.

6.

7.

Welte ai Willow Boulevard

jiscJianlcal Excavation 5,000

Aiiamadve Methods for Bank Stabilization
a. Bank Rsgrading Loam/Topsoll
>. Erosion Control
c. Ecofrtendly planting
d. Water Treatment

Raconteur Existing Grade

Part 1 - j Typs III Cap
3. FHtar Fabric
b. Gas Venting Layer
c. Raxlbls Membrane Uner
d. Dralnaga Layer
s. Filter Fabric
. Topsdt Layer

g. Vegetative Cover
i. Gas Vents

StormwBtar Management System
a. Sedimentation Basin
b. Pore Water Collection System
c. Cover System Drainage Swates
d. Ditches (grass-lined}

s. Erosion control Mat

f. Ottcnas (ripiBp lined)

g. Downchules

h. Culverts

3,000
12,000

324,000
1 .000,000

93.236

12.300
6,100
12.300
24,500
12,300
6.100
7.6

&

1

2,500
1.500
4,000

50.000

800

300

400

Lump Sum

Each

Cubic Yard

Cubic Yard '
Square Yard
Square Feet

gallons

Cubic Yard

Square Yard
Cubic Yard
Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Each

Lump Sum
Linear Foot
Linear Foot
Linear Foot

Square Foot

Linear Foot

Linear Foot

Linear Feet

3lii»Mlgi<8i
JiiMiaiiiiW

2%

$5,000

$2.24

i&pio&mi

$0

$25.000

$11,200

$5.85 $17,550
$5.65 $67.800
$0.50 $162.000
$0.10

$4.11

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14,572.00
$600.00

$15,000.00
$9.60
$9.72
$9.72

$0.65

$17.60

$30.00

$15.40

$100.000

$383.200

$22.632
$85.156
$74,169
$342,020
$34,563
$43.127
$110,747
$4,800

$15,000
$24,000
$14,580
$38.880

$32,500

$14.080

$9.000

$6,160
Subtotal. Direct Costs: $1 .638.164

Hl̂ p̂llIl̂ IMilliiMMlillilllSŜ IIllilllS ':;' "4 '- ' - ' '1- ' ' ' • ' : - ' ' '"• '' '
ll|||il|i||li|,';5̂ 3;:i';fs?5f,i:»v r.;'-;j.;,:,,': j®TO$iiwlWw!$iPl<'';"': . • ' <<!<>• , 'iU- ' • ; ,

2% Mob/Demob Included in 10% Indirect Coats below.

Costs for Installation of double-cased wells.
;*

Costs for excavation of dralnageway as necessary to
construct cover system. Doubled standard excavation cost

Includes regrading of Bank to 4H:1 V slope. Loam/Topsoil.
Nylon. 3 dimensional gaomatrlx, 9 mil thick.

Cost for treating (sand fllirgtlon/'carbon adsorption) water Infiltrating excavation
3 feet deep by 50 fe'et long) in the event that residual materials are found

during the Setback process, assumes 50.000 gpd. for 20 days.

Re-Balance Site with 4 horizontal to 1 vertical slops

Jased on 7.6 acres.
2 oz/sy Gaotextila/Drainage Fabric (130 mil).

6-inch thickness Sand. 6" lifts, on-sile
Fabric Membrane Liner/Bentonite Liner.
2-ft. thicfcnass. Sand, 6" lifts, on-slte.
12 oz/sy Geotextlle/Drainage Fabric (130 mil).
6-Inch thickness.
Restoration and creation of vegetative cover.
One par acre. 8". HOPE Elbow construction.

Approximately 0.5 acres.
Around perimeter of landfill, 6" diameter perforated PVC
Grass lined approximately 18° high with permanent erosion control mat
Approximately 18-lnches deep by 9-feai wide and overlain
with permanent erosion control mat.
Assumed to be placed along upgradlent access road side slopes
and along the toe of the capped landfill side slopes.
Approximately 18-Inch es deep by 12-faetwide and underlain
with non-wovan gsotexttle.
Rip-rap fled reno mattress placed within a 12-foot wide channel
and underlain with geomembrane.

Ses Notes on Page 6
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Preliminary Co; t Estimate
Sub-alternative 2C -Vfillow Boulevard

Consolidation/Contammer t of Select Materials,
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow BoUevard, Retain Existing

Sheet Piling jfA-Site

Indirect Corirtnicflon Owls:
1 .[Add Dlv 01 (General Conditions) and General

Contractor's OH+P % Allow 10%

2. State Sales Tax- Addume project Is tax
exempt

Allow for MBE/WBE/EEO Requirements
Allow 1/2 of 1% of Direct Costs.

Adjust Labor Costs due to Health and Safety
Levels of Protection

Adjust Project Costs due to Local Area Cost
Factors

Construction Cost Summary:

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

10%

1/2 of 1%

5%

1.076

Subtotal, Indli act Construction Cosls=

Subtotal Direct, and Indirect Construction Costs =
Add Contingency at 30%

Allow Engineering and Design Costs at 15%

Adjust Construction Cost Escalation to MDC

Total, Capital
Cost Estimate
Remedial Alternative
2C- Willow Site

1

j

1

Lump Sum

Lump Sum

Lump Sum

30%

15%

4.5%

Rounded to
Three Year Present Value (7)

$147.61 e

$7,380

$29, 523

$112,188

$296.707

$1.77.871
$531.861

$265. 931

$79. 779

$2,650,442
$2,650, OOl)
$2.320,000

Adjusted by COM Estimating Dept.

Submitted by COM Estimating Dept.

Adjusted by COM Estimating Dept.

Adjusted by COM Estimating Dept. Use EPA/COE Reference #540-R-00-002
dated. July 2000. Refer to Appendix B. Use 5% as adjustment.
Costs = (5%) ( $1.476.164 "40%)

Adjusted by COM Estimating Dept. Use EPA/COE Reference S540-R-00-002
dated July 2000. Refer to Appendix B. Use Means 2002 Michigan Factor of 1 %

Adjusted by COM Estimating Depl. Allow 1.5 years @ 3%/year or 4.5%
Escalation.

See Notes on Page 6
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Preliminary Cost Estimate
Si&-BltcrriEtive 2C- Willow Boulevard

ConsoildaiiOTfCorfeirsnent of Select Materials,
Ro-Gracte;st0bllize Barbs with Ecofriendly Materials
with a Setback at Willow Bcalovard. Rettin Existing

Sheet Pllinfl Bt A-Slts

Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwaler Monitoring

2

75

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$10,000

$15

$1,504

$18,599

$20,000

$1,125

$18,048

$74.396

Includes mowing and restoration of the site.

Replace 1% of topsoll cover.

One purson, one 10-hour day/month

Quarterly Sampling of groundwaler monitoring system. 4 events/year, one
2-persgn crew, 40 crew hours/event, 10 samples for complete TC analysis

Subtotal: $113,569
15% Engineering )̂: $17,035
30% Contlngency(6): $34,071

Total: $164,675
30-Year Present Worth Cost (7): $2,043,453

See Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2C - A-Site

ConsdidaSJon/Containr lent of Select Materials,
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow boulevard, Retain Existing

Sheet P8irig at A-Site

1.
2.

3.

4.

5.

4

S

6

7

8

9

H .' -WJiiiilliiiiBiJiiMliiî
llrjct Costs:
Mobilization/Demobilization

Site Preparation

Additional Groundwater Wells at A-Slle

Mechanical Excavation

Confirmatory Sampling/Analysis

Alternative Methods for Bank Stabilization
a. dank Rggrading Loam/Topsail
b. Erosion Control
C. 5 co-friendly planting
d. Erosion Control

Recontour Existing Grade

Part 115 Type III Cap
a. Filter Fabric
b. Gas Venting Layer
c. Flexible Membrane Uner
d. Drainage Layer
e. Filler Fabric
f. Topsoil Layer
g. Vegetative Cover
h. Gas Vents

Starmwater Management System
a. Sedimentation Basin
b. Pore Water Collection System
c. Cover System Drainage Swales
d. Ditches (grass-lined)
e. Erosion control Mat

f. Ditches (rip-rap lined)
g. Downchutes
h. Culverts

Erosion Control at AMW-3A Area

Restoration of Area East of Davis Creek
a. Backfilling
b. Vegetative Cover

1

17

7

6.700

1

5,000
1.700

100,000
1,300

16,600

31.600
15,800
31,600
63.000
31,600
15,800

19.6

20

1
4.000
4.500
10,000
80.000

800
600
400

1

3.800
7

Lump Sum

Acre

Each

Cubic Yard

Lump Sum

Cubic Yard
Square Yard
Square Feet
Linear Feet

Cubic Yard

Square Yard
Cubic Yard
Square Yard
Cubic Yard

Square Yard
Cubic Yard

Acre
Each

Lump Sum
Linear Foot
Linear Foot
Linear Foot
Square Foot

Linear Foot
Linear Foot
Linear Feet

Lump Sum

Cubic Yard
Acre

2%

$6.925

$5.000

$10

$10.000

$5.85
$5.65
$0.50
$5.65

$4.11

$1.84
$13.96
$6.03
$13.96
$2.81
$7.07

$14.572
$600

$30,000
$9.60
$9.72
$9.72
$0.20

$17.60
$30.00
$15.00

5000

$7.62
$14.572

l̂ lIlBSlî ^ ' : ' ; f ' ' : 'ilMp|ffiin̂ P ' <• ¥ silliWirantij'-- ?l- '' ' ' '

$0 2% Mob/Demob Included in 10% Indirect Costs below

$117.725

$35.001)

$68,34(1

$10.00(1

Cost for clearing and grubbing.

Costs for installation of double-cased wells.

Includes excavating residuals east of Davis Creek and south of A-site Bern as necessary to
construct cover system and relocating to stabilization area.

In areas excavated as part of Item 4

$29.25(1 Includes Degrading of Bank to 4H:1 V slope. Loam/Topsoil.
$9.605
$50.000
$7.345

$89.048

$58.144
$220,56)
$190,543
$879,480
$88,796

$111.701)
$285.611
$12,000

$30.000
$38,400
$43,740
$97.200
$16,000

$14,080
$18.000
$6.000

5000

$28,956
$102,004

Nylon, 3 dimensional geomatrix. 9 mil thick.

ndudes cost for rip-rap (6- to 8-Inch stone), geotextile. and erosion control block

Re-Balance Site with 5 horizontal to 1 vertical slope

Based on 19.6 acres.
12 oz/sy Geotextile/Drainage Fabric (130 mil).
6-inch thickness. Sand. 6" lifts, on-slte.
Fabric Membrane Uner/Bentonite Uner.
2 -ft. thickness. Sand, 6* lifts, on-stte.
12 oz/sy Geotextile/Drainage Fabric (130 mil).
6-inch thickness.
Restoration and creation of vegetative cover.
One per acre, 8", HOPE Elbow construction.

Approximately 2 acres.
Around perimeter of landfill, 6' diameter perforated PVC
Grass-lined approximately 18-inches high with permanent erosion control mat.
Approximately 18-inches deep by 9-feet wide and overlain with permanent erosion control mat.
Assumed to be placed along upgradient access road side slopes and along the toe
of the capped landfill side slopes.
Approximately 18-inches deep by 12-fsat wide and underlain with non-woven geotextile.
Rip-rap filled reno mattress placed within a 12-foot wide channel and underlain with geomembrane.

Installation of erosion control measures.

Backfilling excavated area to pre-removal grade.
Restoration and creation of vegetative cover of excavated area

Subtotal, Direct Costs: $2.642,5413
Sea Novas on Page 6
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Preliminary Cost Estimate
Sub-alternative 2C - A-Site

Consolidation/Containment of Select Materials,
Re-Grade/Stablize Banks using Ecof riendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Piling at A-Site

m nr i r r:;r;: r ;Tm:i ! :••: :: riWrafii nF'MW^n ̂ liiiiira i i HjPiiai-pMm^

1.

2.

3.

4.

6.

1.

2.

3.

HJHBJBWiliiliBiSSiii
Indirect Construction Costs-'
Add Dlv 01 (General Conditions) and General
Contractor's OH+P% Allow 10%

State Sales Tax - Assume project is Tax
exempt

Allow for MBE/WBE/EEO Requirements
Allow 1/2 of 1% of Direct Costs.

Adjust Labor Costs due to Health and Safety
Levels of Protection

Adjust Project Costs due to Local Area Cost
Factors.

Construction CojJ Sumrriaryj

Add Contingency at 30%

Allow Engineering and Design Costs at 15%

Adjust Construction Cost Escalation to MDC

Total. Capital Cost Estimate
Remedial Alternative 2C A-Site

iH&flZfi
B»iHBBfff«

1
1

1

1

Su

Subtotal.
1

1

1

IJBfflilBBRSagilBa f̂fitSW^HiMtlflrBi

Lump Sum

Lump Sum

Lump Sum

Lump Sum

Lump Sum

btotat. Indirect

)lrect, Indirect
Lump Sum

Lump Sum

Lump Sum

Three Y<

10%

1/2 of 1%

5%

. 1.076

, T

Construction Costs' *>

Construction Costs -
30%

15%

4.5%

s

Rounded to
iar Present Value f7):

MiM^H l̂

$264.255

$13,213

$132,127

$200,834

" -$6)0,426

$3.252,974
$975,892

$487,946

$146.384 '

$4,863,197
$4,860,000
$4.250,000

t8ilB8fill̂ S*!lf(i! î?-s';^:-'':r','F51||;!l5|| ! 8s iUJjjBBjJ '••""' ,-•. ' ' ' . .'!"•;."• '', , , ' . m ' • • • .

Adjusted by COM Estimating Dept.

Submitted by COM Estimating Dept.

Adjusted by COM Estimating Depl.

Adjusted by CDM Estimating Dept. Use EPA/COE Reference # 540-R-00-Q02 dated July 2000.
Refer to Appendix B. Use 5% as adjustment. Costs = (S%) (3.213.841*40%)

Adjusted by CDM Estimating Dept. Use EPA/COE Reference # 540-R-00-002
dated July 2000. Refer to Appendix B. Use Means 2002 Michigan Factor of 1 .076.

Adjusted by CDM Estimating Dept'. Allow 1 .5 years @ 3%/year or 4.5 Escalation.

*

Cap Maintenance

Cap Repairs

Gas Monitoring

Groundwater Monitoring

2

180

12

4

Event

Cubic Yard

Lump Sum

Lump Sum

$24,000

$15

$1.504

$23,299

B!
WBIiiiliSiaW

$48.000

$2.700

$18,048

$93,196

Includes mowing and restoration of the site.

Replace 1% of topsoil cover.

Monitoring of the gas monitoring system.

Quarterly Sampling of groundwater monitoring system. 4 events/year, one
2-oerson crew. 40 crew hours/event, 15 samples for complete TC analysis

Subtotal: $161.944
15% Englneering(S): $24,292
30% Contingency(6): $48,583

Total: $234,619
30-Year Present Worth Cost (7): $2.913,866

See Notes on Page 6
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Preliminary Cost Estimate
Sub-alternative 2C - A-Site

Consolidation/Containment of Select Materials,
Re-Grade/Stablize Banks using Ecofriendly Materials
with a Setback at Willow Boulevard, Retain Existing

Sheet Piling at A-Site

WILLOW BOULEVARD SITE TOTAL PROJECT PRESENT WORTH COST:
A-SITE TOTAL PROJECT PRESENT WORTH COST:

$4,360.000
$7,150.000

1. Unit cost shown Includes material and labor costs unless otherwise noted.
2. Costs estimated based on similar project experience and R.S. Means Company 2001 a; 2001 b.
4. Cap repairs and maintenance will be implemented as necessary every year for a period of 30 years.
5. A 15% contingency Is Included to account for engineering fees. Contingency does not include legal fees and permit acquisition. Engineering Contingency developed based upon USEPA. 1987.
6. A 30% contingency Is Included provide for unexpected circumstances or variability in estimate areas, volumes, labo- and material costs. Contingency allowance developed based upon USEPA, 1987
7. 30-year present worth based on a 7.0 percent discount rate as published In USEPA, 1993c. and has been applied to Annual/O&M Costs

Project fixed costs will be spread out over 3 years, with present worth based on a 7% discount rate as published in USEPA; I993c. and has been applied to all other costs.
8. Refer to Table 7-1 for cpst development.
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APPENDIX A



U.S. ENVIRONMENTAL PROTECTION AGENCY
REMEDIAL ACTION

ADMINISTRATIVE RECORD
WILLOW BOULEVARD/A-SITE OPERABLE UNIT 2

OF THE
ALLIED PAPER/PORTAGE CREEK/KALAMAZOO RIVER SITE

KALAMAZOO, MICHIGAN

UPDATE #1
SEPTEMBER 26, 2006

NO.

1

AUTHOR

U.S. EPA/
OERR

RECIPIENT

U.S. EPA

10/26/88

07/00/99

Lee, C.,
U.S. EPA

U.S. EPA/
OSWER

Harris, V.
MDNR

EPA

01/30/04 von Gunten,
MDEQ

B. , Brown, M.,
Blasland,
Bouck & Lee,
Inc.

11/00/04

11/00/04

11/00/04

Blasland,
Bouck & Lee,
Inc.

Blasland,
Bouck & Lee,
Inc.

Blasland,
Bouck & Lee,
Inc.

U.S. EPA

U.S. EPA

U.S. EPA

TITLE/DESCRIPTION PAGES

Guidance for Conducting
Remedial Investigations
and Feasibility Studies
Under CERCLA (INTERIM
FINAL) [EPA/540/G-89/
004]

Letter re: Remedial 3
Action Proposal from
Georgia-Pacific to Contain
PCB Contaminated Residual
Wastes w/ Attachment

A Guide to Preparing
Superfund Proposed Plans,
Records of Decision, and
Other Remedy Selection
Decision Documents (EPA
540-R-98-031)

Letter re: Response to 9
BBL Comment on Final
Remedial Investigation/
Feasibility Study Report
for the Willow Boulevard/
A-Site (Operable Unit 2)
of the Allied Paper/
Portage Creek/Kalamazoo
River Site

Remedial Investigation/ 321
Focused Feasibility Study
for the Willow Boulevard/
A-Site Operable Unit:
Volume 1 of 4 (Text,
Tables and Figures)

Remedial Investigation/ 464
Focused Feasibility Study
for the Willow Boulevard/
A-Site Operable Unit:
Volume 2 of 4 (Appendices
A-E)

Remedial Investigation/ 511
Focused Feasibility Study
for the Willow Boulevard/
A-Site Operable Unit:
Volume 3 of 4 (Appendices
F-H)



NO. DATE AUTHOR

8 11/00/04 Blasland,
Bouck & Lee,
Inc.

12/10/04 Hogarth, A.
MDEQ

RECIPIENT

U.S. EPA

10 06/24/05 MDEQ

Interested
Parties

File

11

12

08/03/05

08/03/05

Great Lakes
Shorthand

U.S. EPA

U.S. EPA

File

13 08/05/05

14 08/11/05

Chase, K.,
Kalamazoo
Environmental
Council

U.S. EPA

Karl, R.,
U.S. EPA

Public

15 08/11/05 de Blasio, D.,
U.S. EPA

Addressees

16

17

08/19/05

09/15/05

Gapp, J.,
MDEQ

Browne, E.
MDEQ

Kolak, S.,
U.S. EPA

Kolak, S.,
U.S. EPA

Willow Boulevard/A-Site AR
Update #1

Page 2

TITLE/DESCRIPTION PAGES

Remedial Investigation/ 482
Focused Feasibility Study
for the Willow Boulevard/
A-Site Operable Unit:
Volume 4 of 4 (Appendices
I-P)

Memorandum re: RRD Oper- 46
ational Memorandum No. 1

Footnotes for the Part 11
201 Criteria/Part 213
Risk-Based Screening
Levels RRD Operational
Memorandum No. 1

Transcript: Public Hearing 27
for the Willow Boulevard/
A-Site Operable Unit

Commenter Registration 4
Sheets for August 3, 2005
Public Hearing for the
Allied Paper/Portage Creek/
Kalamazoo River Site

E-Mail Transmission re: 1
KEC Request for an Extension
to the Public Comment Period
for the Willow Boulevard/
A-Site Operable Unit

Public Notice: Extension 2
of Public Comment Period to
September 16, 2005 for the
Willow Boulevard/A-Site
Landfill Cleanup Project

Cover Letter Forwarding 2
Materials Related to
the Proposed Plan for the
Willow Boulevard/A-Site
Operable Unit

Letter re: MDEQ Comments 3
on the Proposed Cleanup
Plan for the Willow
Boulevard/A-Site Landfills

Letter re: MDEQ Comments 2
on the Proposed Cleanup
Plan for the Willow
Boulevard/A-Site Operable
Unit



NO. DATE

18 09/16/05

19 09/16/05

AUTHOR

Brown, M. ,
Blasland,
Bouck & Lee,
Inc.

McGuire, P.,
Blasland,
Bouck & Lee,
Inc.

20 07/19/05- Concerned
09/16/05 Citizens/

Organizations

21 08/02/06

22 08/03/06

Krawczyk, K.
MDEQ

Devantier, D.
MDEQ

23 09/22/06 Martig, T.,
U.S. EPA

24 09/26/06

25 00/00/00

Hogarth, A.
MDEQ

U.S. EPA

RECIPIENT

Kolak, S.,
U.S. EPA

Kolak, S.
U.S. EPA

U.S. EPA

Kolak, S.,
U.S. EPA

Kolak, S.,
U.S. EPA

Kolak, S.,
U.S. EPA

Karl, R.,
U.S. EPA

Public

Willow Boulevard/A-Site AR
Update #1

Page 3

TITLE/DESCRIPTION PAGES

Letter re: Comments on 9
the Proposed Plan for
the Willow Boulevard/
A-Site Operable Unit

E-Mail Transmission re:
BBL Comments on the
Proposed Plan for the
Willow Boulevard/A-Site
Operable Unit w/ Attach-
ments

Public Comments Received
Between July 19-September
16, 2005 re: the Proposed
Cleanup Plan for the
Willow Boulevard/A-Site
Operable Unit

Letter re: MDEQ Comments
on the Draft Record of
Decision for the Willow
Boulevard/A-Site Operable
Unit

E-Mail Transmission re:
Quality Review Team
Comments on the Draft
Record of Decision for
the Willow Boulevard/
A-Site Operable Unit

Memorandum re: TSCA
ARARS Review and Concur-
rence on Disposal of
PCBs in Willow Boulevard/
A-Site Operable Unit

Letter re: MDEQ Concur-
rence with the Record of
Decision for the Willow
Boulevard/A-Site Operable
Unit

Record of Decision for
the Willow Boulevard/
A-Site Operable Unit
(PENDING)

13

72


